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Foreword 


This edition of the U.S. Geological Survey (USGS) Minerals Yearbook discusses the performance of the worldwide minerals and 
materials industries during 2003 and provides background information to assist in interpreting that performance. Content of the 
individual Minerals Yearbook volumes follows: 

¢ Volume I, Metals and Minerals, contains chapters about virtually all metallic and industrial mineral commodities tmportant to 

the U.S. economy. Chapters on survey methods, summary statistics for domestic nonfuel minerals, and trends in mining and 
quarrying in the metals and industrial mineral industries in the United States are also included. 
¢ Volume II, Area Reports: Domestic, contains a chapter on the mineral industry of each of the 50 States and Puerto Rico and the 
Administered Islands. This volume also has chapters on survey methods and summary statistics of domestic nonfuel minerals. 

¢ Volume III, Area Reports: International, is published as four separate reports. These regional reports contain the latest available 
minerals data on more than 190 foreign countries and discuss the importance of minerals to the economies of these nations and 
the United States. Each report begins with an overview of the region’s mineral industries during the year. It continues with 
individual country chapters that examine the mining, refining, processing, and use of minerals in each country of the region and 
how each country’s mineral industry relates to U.S. industry. Most chapters include production tables and industry structure 
tables, information about Government policies and programs that affect the country’s mineral industry, and an outlook section. 

The USGS continually strives to improve the value of its publications to users. Constructive comments and suggestions by readers 
of the Minerals Yearbook are welcomed. 


P. Patrick Leahy, Acting Director 
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Contacts 


Information about the U.S. Geological Survey, its programs, staff, and products may be accessed on the World Wide Web at URL 
http://www.usgs.gov or by contacting the Earth Science Information Center at 1-888-ASK-USGS. For specific information about this 
publication, contact the Chief, International Minerals Section, Minerals Information Team, at (703) 648-7732, or the Team secretary at 
(703) 648-4961. Additional minerals information may be accessed on the World Wide Web at URL http://minerals.usgs.gov/minerals. 
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THE MINERAL INDUSTRIES OF AFRICA 


By Thomas R. Yager, Philip M. Mobbs, Omayra Bermudez-Lugo, 
George J. Coakley, and David R. Wilburn 


The 55 independent nations and other territories of continental 
Africa and adjacent islands covered in this volume encompass 
a land area of 30.4 million square kilometers, which is more 
than three times the size of the United States, and were home 
to 850 million people in 2003. For many of these countries, 
mineral exploration and production constitute significant parts 
of their economies and remain keys to future economic growth. 
Africa is richly endowed with mineral reserves and ranks first 
or second in quantity of world reserves of bauxite, cobalt, 
diamond, phosphate rock, platinum-group metals (PGM), 
vermiculite, and zirconium. 

The mineral industry was an important source of export 
earnings for many African nations in 2003. To promote exports, 
groups of African countries formed numerous trade blocs, which 
included the Economic and Monetary Community of Central 
Africa, the Economic Community of the Great Lakes Countries, 
the Common Market for Eastern and Southern Africa, the 
Economic Community of Central African States, the Economic 
Community of West African States, the Mano River Union, 
the Southern African Development Community, and the West 
African Economic and Monetary Union. Algeria, Libya, and 
Nigeria were members of the Organization of the Petroleum 
Exporting Countries (OPEC). The African Union was formally 
launched as a successor to the Organization of African Unity in 
2002 to accelerate socioeconomic integration and to promote 
peace, security, and stability on the continent. 

In 2003, significant events in the mineral industries of Africa 
included the approval of World Bank funding for mineral 
development projects in Madagascar and Uganda, the expansion 
of the Mozambique Aluminum Company (Mozal) smelter in 
Mozambique, high rates of economic growth in Equatorial 
Guinea and Nigeria that were attributable to increasing mineral 
production, and the implementation of the Kimberly Process 
agreement on diamond certification. 

The U.S. Geological Survey (USGS) acknowledges and 
expresses its sincere appreciation to the following Government 
agencies, international institutions, and private research 
organizations for providing minerals production statistics, basic 
economic data, and mineral exploration and other mineral- 
related information: 

For mineral production statistics— 

e Algeria—Ministry of Energy and Mines, 

e Angola—Miunistry of Mines and Ministry of Petroleum, 
¢ Botswana—Ministry of Mines, 

¢ Burkina Faso—Ministry of Mines, Quarries, and Energy, 
¢ Burundi—Ministry of Energy and Mines, 

¢ Céte d’Ivoire—National Corporation of Petroleum 
Operations, 


'References that include a section mark (§) are found in the Internet 
References Cited section. 
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¢ Egypt—Ministry of Petroleum, 
e Eritrea—Department of Mines, 
¢ Gambia—Geology Department, 
¢ Ghana—Minerals Commission, 
¢ Guinea—Ministry of Mines and Geology, 
¢ Kenya—Ministry of Environment, Natural Resources, and 
Wildlife, 
¢ Lesotho—Department of Mines and Geology, 
¢ Malawi—Department of Mines, 
¢ Mauritius—Ministry of Agriculture, Food Technology, and 
Natural Resources, 
¢ Morocco—Miunistry of Energy and Mines, 
¢ Mozambique—National Directorate of Mines, 
¢ Namibia—Ministry of Mines and Energy, 
¢ Niger—Ministry of Mines and Energy, 
e Nigeria—Miunistry of Solid Minerals Development, 
¢ Rwanda—Mimnistry of Infrastructure, 
¢ Senegal—Ministry of Mines, Energy, and Water, 
¢ Seychelles—Ministry of Economic Planning, 
¢ Sierra Leone—Director of Mines, 
¢ South Africa—Department of Minerals and Energy, Mineral 
Economics Directorate, 
¢ Tanzania—Ministry of Energy and Minerals, 
¢ Uganda—Geological Survey and Mines Department, 
¢ Zambia—Mines Development Department, 
e Zimbabwe—Chamber of Mines. 
For basic economic data—the International Monetary Fund in 
the United States. 
For minerals consumption data— 
¢ British Petroleum plc, 
¢ MEPS (International) Ltd., 
¢ U.S. Department of Energy in the United States, 
¢ World Bureau of Metal Statistics. 
For exploration and other mineral-related information—the 
Metals Economics Group (MEG) in Canada. 


General Economic Conditions 


In 2003, the real gross domestic product (GDP) of Africa 
grew by 4.3% after increasing by 3.5% in 2002. From 1998 to 
2003, Africa’s GDP grew at an average rate of about 3.5%. 

In 2003, Equatorial Guinea and Nigeria achieved the most rapid 
economic growth in Africa with GDP increases of 14.7% and 
10.7%, respectively. The expansion of the crude petroleum 
industry was a major factor in the performance of the economies 
of Angola and Equatorial Guinea. Angola’s economic growth 
slowed considerably because of a modest decline in crude 
petroleum production. In 2003, GDP increased by an average of 
8% in African petroleum-exporting countries and by an average 
of 3.1% in African petroleum-importing countries. GDP growth 


in African petroleum-exporting countries was expected to 

be 5.2% in 2004 and 8.3% in 2005. In petroleum-importing 
countries, GDP growth was expected to increase to 4.3% in 
2004 and 4.5% in 2005 (International Monetary Fund, 2004b, 
p. 50, 206). 


Investment Data and Political Risk 


A recent review of company investment plans for the period 
from 2002 to 2007 indicated the potential for the region to 
attract about $80 billion tn oil and gas development, of which 
more than 50% would be in Angola and Nigeria. Algeria, 

Chad, and Egypt were also likely to be substantial destinations 
for oil and gas investment. About $38 billion of investment 

was planned for mining and mineral-processing projects. The 
most important destinations for mining and mineral-processing 
investments were expected to be, in order of value, South Africa, 
Mozambique, Ghana, Zambia, and the Democratic Republic of 
the Congo [Congo (Kinshasa)]. Copper projects were likely to 
be concentrated in Zambia; gold, in Ghana and South Africa; 
PGM, in South Africa and Zimbabwe; and titanium minerals, in 
Mozambique. 

A recent study released by the Department of Minerals 
and Energy of the Republic of South Africa (2002§') showed 
increased interest by mining companies in committing financial 
resources to mining projects in South Africa. The study reported 
that investment in newly committed mineral-related projects 
(in which funds have already been committed or are being 
expended) was $5 billion in 2002, which was an increase of 
54.4% compared with $3.3 billion in 2001. Platinum accounted 
for 57% of the newly committed investment; gold, 31%; and 
other minerals, 12%. An additional $21 billion was reported 
for potential mineral-related projects (feasibility level projects 
for which funds have not yet been committed) in South Africa. 
Gold accounted for 23% of the potential mineral projects. 

Countries directly affected by wars, internal ethnic or political 
conflicts, and refugee displacements in 2003 included Angola, 
Burundi, the Central African Republic, Chad, the Republic of 
the Congo [Congo (Brazzaville)], Congo (Kinshasa), the Céte 
d’Ivoire, Guinea, Guinea-Bissau, Liberia, Nigeria, Sierra Leone, 
Somalia, Sudan, Uganda, and Zimbabwe. During 2003, the 
Governments of the Central African Republic and Liberia were 
overthrown by rebel forces. A United Nations peacekeeping 
force was subsequently deployed in Liberia. The Government 
of Uganda completed the withdrawal of its military forces from 
Congo (Kinshasa). 


Legislation 


Mineral regulations were implemented in 2003 in Congo 
(Kinshasa), which established a mineral exploration and mining 
lease process, imposed a set of environmental obligations, 
and increased opportunities for foreign investment in mining 
operations. Royalties were 4% on precious stones, 2.5% on 
precious metals, 2% on nonferrous metals, and 0.5% on iron and 
ferrous metals. Mining profits were taxed at the rate of 30%, 
and exploration and mining licenses were subject to annual fees 
(Mining Journal, 2003). 
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On November 12, 2003, the Senegalese Parliament approved 
the new Mining Code. Among the provisions were incentives 
to attract foreign investors, which included total exemption 
from the corporate tax and other levies for companies that 
hold exploration permits. Prior to the new legislation, mining 
companies that conducted an environmental impact study 
and presented a program for restoration were granted mining 
licenses 1n forest areas. Under the new law, however, mining 
licenses were banned in these areas. 

As part of the Nigerian Government’s new 7-year mineral- 
resource development program, the Ministry of Solid Minerals 
Development authorized a national solid mineral survey in 2003 
and requested bids for an airborne geophysical survey. The 
Government stopped issuing exclusive prospecting licenses for 
gold, lead, tantalum, and zinc exploration, and the Ministry of 
Solid Minerals Development expected to revalidate existing 
leases and licenses. 

Mineral royalty changes were proposed for South Africa 
and Zimbabwe. The Government of Zimbabwe planned to 
implement the collection of royalties from mining operations 
after January 1, 2004, to reduce corporate taxes for mining 
operations to 25% from 30%, and to exempt customs duties, 
import taxes, and sales tax refunds on all capital goods during 
the exploration phase of a mining project. In South Africa, a 
draft bill proposed a 1% royalty on some bulk commodities, 
3% on gold, 4% on platinum, and 8% on diamond (Herald, The, 
2003). 

Additionally, the Empowerment Charter for the South African 
mining industry became law in May 2003. The Charter calls 
for historically disadvantaged South Africans to control 15% of 
mines within 5 years and 26% within 10 years. Black Economic 
Empowerment mining deals worth $1.8 billion were concluded 
in 2003, and new giant Black Economic Empowerment 
companies, such as African Rainbow Minerals (ARM) and 
Mvelaphanda Resources, were shaping the new South African 
mining landscape. One of the prominent deals in 2003 was the 
creation of the world’s fifth ranked gold producer through the 
merger of Harmony Gold Mining Company Ltd. and ARM. 

In 2003, the Government of Libya proposed to privatize about 
360 state-owned companies by 2008. The names of specific 
public sector companies were not divulged, but ownership 
changes in the chemical, iron, petroleum, and steel sectors 
were suggested. The Government of Mali was in the process 
of revising the Mining Code for the second time since the 
establishment of the Code in 1991. 


Exploration 


Exploration activity, as defined by African exploration 
budgets reported by the MEG, increased significantly in 2003 
in dollar and in percentage terms. The MEG reported a 46% 
increase in exploration budgets to $374 million in 2003 from 
$257 million in 2002, or to 17.1% of the world exploration 
budget in 2003 from 14.8% in 2002 (Metals Economics 
Group, 2003a, b). African gold and base-metals exploration 
expenditures were projected to increase slightly, diamond 
exploration expenditures were projected to increase by 44%, 
but the greatest increase in African exploration expenditures 
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was projected for other minerals, mainly PGM. The exploration 
expenditures for PGM doubled from the 2002 level, which 
increased the African percentage of other mineral targets to 34% 
of the world total. Much of the increase can be attributed to 
exploration designed to support the announced expansion of the 
South African PGM industry. 

Africa continued to represent a continent with new mineral 
production potential, but with a highly variable investment risk 
that was dependent upon location. Exploration in some parts 
of Africa increased in 2003 as the threat of civil unrest eased. 
Civil wars, internal ethnic or political conflicts, and refugee 
displacements continued to destabilize some African countries 
and constrained new investment in mineral exploration. 

Recent investment in some areas of Africa has been stifled by 
perceptions of long-term instability, increased incidence of 
HIV/AIDS, and a poor record of recent successful base-metal 
development. There were those, however, who expressed optimism 
over African potential (Hinde, 2001; Mining Magazine, 2002). 

African countries that experienced the highest levels of 
exploration activity in 2003 were, in descending order of 
exploration activity based on the number of sites compiled by 
the USGS, South Africa, Mali, Ghana, Burkina Faso, Tanzania, 
Botswana, and Sierra Leone. Gold accounted for approximately 
64% of the reported African exploration projects; PGM, more 
than 12%; diamond, about 10%; and base metals, about 8%. 
Exploration for gold was greatest in the sub-Saharan African 
countries of Ghana and Mali; gold exploration was also 
significant in Burkina Faso, South Africa, and Tanzania. 

Since the implementation of new mining regulations, Congo 
(Kinshasa) has seen an increase in mineral exploration activity. 
Mineral exploration in Ghana 1n 2003 was encouraged by the 
Government, which expressed its support for the proposed 
merger of Ashanti Goldfields Company Ltd. and AngloGold 
Ltd. by agreeing to vote its 16.9% stake in Ashanti in favor of 
the merger and expressed its willingness to vote against any 
competing offer (Northern Miner, The, 2003). The Government 
also allowed five mining companies to apply for mining permits 
in Ghana’s protected forest reserves (Sguazzin, 2003). 


Commodity Overview 


Estimates for production of major mineral commodities 
for 2005 and beyond have been based upon supply-side 
assumptions, such as announced plans for increased production/ 
new capacity construction and bankable feasibility studies. 
No explicit consideration of any demand-side factors, such as 
price and economic growth, was made. The outlook tables in 
this summary chapter show historic and projected production 
trends; therefore, no indication is made about whether the data 
are estimated or reported and revisions are not identified. Data 
on individual mineral commodities in tables in the individual 
country chapters are labeled to indicate estimates and revisions. 
The outlook segments of the mineral commodity tables 
are based on projected trends that could affect current (2003) 
producing facilities and on planned new facilities that operating 
companies, consortia, or Governments have projected to 
come online within indicated timeframes. Forward-looking 
information, which includes estimates of future production, 
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exploration and mine development, cost of capital projects, and 
timing of the start of operations, are subject to a variety of risks 
and uncertainties that could cause actual events or results to 
differ significantly from expected outcomes. Projects listed in 
the following section are presented as an indication of industry 
plans and are not a USGS prediction of what will happen. The 
USGS provides no warranty, expressed or implied, as to the 
accuracy, reliability, or completeness of furnished data and is 
under no obligation to correct or update any forward-looking 
statements, whether as a result of new information or as future 
events take place. 


Metals 


Africa’s share of world base-metals production and 
consumption was modest. Mine production of bauxite, 
copper, gold, lead, and silver was less than that of 1990. The 
low level of consumption was the result of Africa’s low level 
of industrialization. In 2003, Africa was a net exporter of 
aluminum, copper, iron ore, nickel, and zinc; its share of world 
steel consumption was about 2%. South Africa was the leading 
consumer of base metals and steel in Africa; it had 5% of the 
continent’s population and accounted for the majority of African 
aluminum, copper, lead, nickel, tin, and zinc consumption 
(table 1). 

Africa produced more than one-half of the world’s cobalt 
mine output, more than one-quarter of the world’s manganese 
mine output, and nearly one-quarter of the world’s refined 
cobalt. South Africa was the world’s leading producer of 
chromite and ferrochromium, gold, manganese ore, platinum, 
and vanadium and the world’s second ranked producer of 
ferromanganese, palladium, rutile, and zircon. 

Aluminum and Bauxite and Alumina.—Production.— 
African production of refined aluminum rose by nearly 
6% compared with that of 2002. The increase was mostly 
attributable to the expansion of the Mozal smelter in 
Mozambique, which was completed in April 2003. In South 
Africa, production rose at the Bayside and the Hillside smelters 
(BHP Billiton Ltd., 2003a, p. 2; 2004, p. 3). Production shut 
down in Ghana because of a drought that forced power cuts at 
Volta Aluminium Company (VALCO). South Africa accounted 
for about 51% of African aluminum output; Mozambique, 28%; 
and Egypt, 14% (table 6). Kenya was the only African producer 
of secondary refined aluminum. Africa accounted for more than 
4% of the world’s aluminum production 1n 2003 (table 4). 

African bauxite production fell by about 3% in 2003 from 
2002. In Ghana, lower production was the result of problems 
with the rail system. From 1990 to 2003, Africa’s share of 
world bauxite production fell to less than 11% from 16%. 
Guinea accounted for about 97% of African bauxite production; 
Ghana accounted for most of the remainder (table 5). In 2003, 
Guinea was the only African producer of alumina; its output 
was more than 730,000 metric tons (t), or 1% of world alumina 
production. 

Consumption.—In 2003, Africa’s share of world primary 
aluminum consumption was about 1%, and continental 
consumption rose by about 3% in 2003. South Africa accounted 
for about 50% of African primary aluminum consumption, and 
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Egypt, about 30% (World Bureau of Metal Statistics, 2004, 
p. 9). 

Outlook.—The production of refined aluminum is 
expected to rise by an average of nearly 4% per year from 
2003 to 2009. Expansion of the Hillside smelter could add 
130,000 metric tons per year (t/yr) of new capacity in 2004 
(BHP Billiton Ltd., 2003b). Aluminum Smelter Co. of Nigeria 
Ltd. is expected to reopen its smelter at Ikot Abasi in 2007 
if privatization goes forward in 2006. Production is also 
expected to rise at the Mozal smelter. By 2009, Mozambique, 
which started producing refined aluminum in 2000, is expected 
to account for more than 25% of African refined aluminum 
production (table 6). 

African bauxite production could increase to 26 million 
metric tons (Mt) by 2009 (table 5). In Guinea, Global Alumina 
Co. (GAPCO) plans to open a new bauxite mine in 2008 with a 
capacity of 8 million metric tons per year (Mt/yr). Production 
is also expected to increase at the Kindia Mine. The expansion 
of the Friguia alumina plant and the opening of new plants by 
GAPCO and the joint venture of Alcan Inc. and Alcoa Inc. could 
increase Guinea’s alumina production capacity to 5.7 Mt/yr in 
2008 from 700,000 t/yr in 2003. In Sierra Leone, the Moyamba 
Mine is expected to reopen in 2005. 

Copper.—Production.—In 2003, Africa’s mine production 
increased by 1% from 2002. Zambia was the leading producer 
in Africa; higher production from the Mufilira and the Nkana 
Mines and the reopening of the Chambishi Mine led to an 
increase in national copper output in 2003. Production 
increased in Congo (Kinshasa) because of rising output from 
the Dikilushi Mine. Production fell in South Africa. In 2003, 
Zambia accounted for 63% of African copper mine production; 
South Africa, 16%; and Congo (Kinshasa), 10%. African copper 
mine production was down sharply from its 1990 level (table 7). 
Africa’s share of world copper mine output fell to 4% in 2003 
from 14% in 1990 (table 4). 

Africa’s refined copper production fell by nearly 4% in 
2003. In Congo (Kinshasa), Générale des Carri€res et des 
Mines (Gécamines) reduced its production sharply because 
of aging equipment, lack of investment, shortages of fuel and 
spare parts, and transportation problems. Production also fell 
in South Africa. The increase in Zambian production was 
partially attributable to the Bwana Mkubwa electrowinning 
facility. In 2003, Zambia accounted for 76% of African refined 
copper production; South Africa, 19%; and Congo (Kinshasa), 
2% (table 8). Egypt was the only producer of secondary 
refined copper; primary production accounted for most African 
production. From 1990 to 2002, Africa’s share of world refined 
copper output fell to 3% from 8%. 

Consumption.—In 2003, African consumption of copper 
remained nearly unchanged. Africa’s share of the world’s 
copper consumption was 1%. South Africa accounted for more 
than 50% of regional copper consumption, and Egypt, about 
25%. Zambia and Zimbabwe consumed most of the remainder 
(World Bureau of Metal Statistics, 2004, p. 41). 

Outlook.—Copper mine production is expected to more than 
double by 2009. Output is likely to increase sharply in Zambia 
because of the startup of the Kansanshi, the Lumwana, and the 
Mufalira Deep Mines, the reopening of the Chibuluma South 
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Mine in 2004, and the expansion of the Nkana Mine by 2006. 
Copper mine production in Congo (Kinshasa) is also likely to 
rise with the startup of the Kolwezi Tailings Project and the 
Lufna Mine 1n 2007 and higher production from the Dikulushi 
and the Lonshi Mines. In Mauritania, the Guelb Moghrein Mine 
is expected to start production in late 2005 (table 7). 

The production of refined copper is expected to rise by an 
average of nearly 9% per year from 2003 to 2009. Zambia’s 
output is likely to increase substantially because of the 
development of new copper projects. The opening of new 
copper mines and higher output by Gécamines coud increase 
the Congolese share of African production to 13% by 2009 
(table 8). 

Gold.—Production.—Africa’s gold mine production was 
587,000 kilograms in 2003, which was a decrease of 6% 
compared with that of 2002. Production was considerably less 
than that of 1990 because of the long-term decline in South 
African production (table 9). From 1990 to 2003, Africa’s share 
of world gold mine production fell to about 23% from 32% 
(table 4). 

The decrease in production was broad based in 2003 with 
output falling for most of Africa’s leading gold producers. 

In South Africa, lower output was mostly attributable to the 
Klerksdorp and the West Wits Lane gold fields; production 

also fell at Central Rand, East Rand, Evander, and West Rand 
(Department of Minerals and Energy of the Republic of South 
Africa, 2004). Lower ore grades, operational difficulties, and 
the strengthening of the rand contributed to the decrease in 
South African production. In Ghana, higher production at the 
Bogosu, the Iduaprium, and the Tarkwa Mines was offset by 
lower production from the Bibiani and the Obuasi Mines and 
the closure of the Abore Mine. Mali’s output fell by about one- 
fifth because of lower production at the Morila, the Sadiola, and 
the Yatela Mines. Production fell slightly in Guinea because of 
lower output at the Lero and the Siguiri Mines. In Zimbabwe, 
output fell at the Freda-Rebecca, the Patchway, and the Renco 
Mines. Tanzania was the only leading producer to register an 
increase in gold production in 2003 because of the opening 

of the Buhemba Mine and higher output from the Geita, the 
Golden Pride, and the North Mara Mines. 

In 2003, South Africa accounted for 63% of African gold 
production; Ghana, 12%; and Mali and Tanzania, 8% each. 
South Africa’s share of continental gold production had 
fallen from 81% in 1995 and 89% in 1990 because of rising 
production costs associated with less accessible resources 
and higher production in Ghana, Guinea, Mali, and Tanzania 
(table 9). 

Outlook.—The long-term decline in African gold production 
is likely to be reversed. Gold mine production is expected to 
rise by an average of less than 1% per year from 2003 to 2009. 
The decrease in South African production is likely to offset 
by broad-based increases in other African countries (table 9). 
Output would rise for most of the leading producers and large- 
scale mines would open in numerous countries that had only 
artisanal and small-scale gold production in 2003. 

South African output is likely to fall to 300 t in 2007; the 
appreciation of the rand against the U.S. dollar is expected to 
lead to mine closings. By 2009, South Africa’s share of African 
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gold production could fall to 49%. The outlook for Ghana 1s an 
increase in production of more than 47% by 2007. The Wassa 
Mine is expected to open in 2004; the Chirano Mine, in 2005; 
the Ahafo Mine, in 2006; and the Akyem Mine, 1n 2007, and the 
expansion of the Tarkwa Mine could be completed in 2006. 

By 2007, output in Tanzania is likely to rise to 66 t with 
the opening of the Tulawaka Mine in 2005 and the Buckreef 
Mine in 2006 and the increased capacity at the Bulyanhulu, the 
Geita, and the North Mara Mines. Production is expected to 
fall in 2009 because of the closure of the Golden Pride and the 
Tulawaka Mines. In Guinea, the expansion of the Siguiri Mine 
in 2005 and the Lero Mine in 2006 is expected to contribute 
to higher production; the Kiniero Mine is projected to close in 
2009. The outlook for Mali is an increase to about 55 t of gold 
produced in 2007. The Kalana Mine 1s expected to open in 
2004; the Loulo Mine, in 2005; and the Syama and the Tabakoto 
Mines 1n 2006. In 2009, the Morila Mine is expected to close 
(table 9). 

By 2009, seven African countries that had only artisanal 
gold production in 2003 were likely to open large-scale gold 
mines. In Congo (Kinshasa), the Banro and the Moyo Mines 
were expected to start production by 2007, and the Kilo Mine, 
by 2009. Higher gold production in Zambia could be based 
on the opening of the Kansanshi copper mine in 2004 and the 
Boumwana Mine in 2007 and the reopening of the Dunrobin 
Mine in 2007. In Mauritania, the Guelb Moghrein copper mine 
is expected to start production in 2005, and the Tasiast Mine, in 
2006 (table 9). 

Other significant mine openings included the Mupane Mine 
in Botswana and the Samira Hill Mine in Niger in 2004; the 
Taparko Mine in Burkina Faso in 2005; and the Bakoudou Mine 
in Gabon in 2006. In Madagascar and Uganda, the World Bank- 
sponsored projects to increase reported artisanal gold production 
are likely to be completed in 2008 (table 9). 

Iron Ore.—Production.—In 2003, the iron content of ore 
produced in Africa amounted to 33.3 Mt. South Africa’s 
production rose because of higher output at the Sishen Mine. 

In Mauritania, output from Société Nationale Industrielle et 
Mimniere rose by 11%. South Africa was the leading iron ore 
producer in Africa; its share of continental output amounted 
to 73%; Mauritania accounted for 21% of African production; 
and Egypt, 4%. In 1990, South Africa, Mauritania, and Egypt 
accounted for 60%, 21%, and 8%, respectively, of output 
(table 10). 

Outlook.—The iron content of ore produced in Africa is 
expected to rise to 49 Mt in 2009 (table 10). Most of the 
increase could be attributable to the Faleme iron ore project 
in Senegal, which is expected to start production in 2009. By 
2009, Senegal, which was not an iron ore producer in 2003, is 
projected to account for 24% of African iron ore production 
(table 10). In South Africa, the closure of the Thabazimbi Mine 
could be more than offset by the expansion of the Sishen South 
Mine. 

Iron and Steel.—Production.—Africa’s production of direct- 
reduced iron (DRI) and pig iron increased by about 5% in 2003. 
Production of DRI rose in Egypt and Libya; Egypt’s production 
of DRI increased because of the increased use of existing 
capacity. In South Africa, higher pig iron production more than 
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offset lower output of DRI. Tunisia’s production of pig iron fell 
because of the shutdown of El Fouladh-Société Tunisienne des 
Siderurgie’s blast furnace. From 1990 to 2003, South A frica’s 
share of total African 1ron production fell to 51% from 66%. 
During the same period, Egypt’s share rose to 30% from 15%. 
Algeria and Libya accounted for most of the remainder in 2003 
(table 11). Africa’s share of world iron production was 2%. 

From 1990 to 2003, the share of DRI in total African iron 
production rose to 38% from 19%. During the same period, the 
share of DRI in total iron production in Egypt increased to 63% 
from 39%; and in South Africa, to 20% from 13% (table 11). 

In 2003, African production of crude steel increased by 
2% compared with that of 2002. South Africa, which was 
the leading African producer, accounted for about one-half of 
the increase in continental steel production; Egypt and Libya 
accounted for most of the remainder. Zimbabwe’s production 
also increased. Tunisia’s output fell because of the shutdown 
of El Fouladh-Société Tunisienne des Sidérurgie’s blast 
furnace. South Africa accounted for 58% of regional crude steel 
production; Egypt, 27%; Algeria, 7%; and Libya, 6% (table 12). 
Africa’s share of world crude steel production amounted to 
nearly 2% in 2003 (table 4). 

South Africa produced about 6.8 Mt of hot-rolled steel 
products in 2003; Libya, 835,000 t; and Morocco, 802,000 t. 
Other African producers of hot-rolled steel products included 
Algeria, Egypt, and Tunisia (International Iron and Steel 
Institute Committee on Economic Studies, 2004, p. 52). 

Consumption.—Africa accounted for 2% of global finished 
steel consumption. It consumed 17.1 Mt of finished steel 
products in 2003 compared with 17.4 Mt in 2002 and 15.4 Mt in 
1999 (MEPS (International) Ltd., undated$). 

Outlook.—After falling by 1% by 2005, the production of 
DRI and pig iron is expected to rise by an average of less than 
1% per year from 2005 to 2009. In South Africa, the output of 
pig iron is likely to rise to 6.5 Mt in 2005. Most of the increase 
in South Africa could be the result of byproducts from titanium 
heavy mineral sands developments. In Mozambique, pig iron 
production is expected to start in 2008 with the completion of 
the Corridor Sands project. Egypt’s production of pig iron is 
expected to fall (table 11). 

Crude steel production is expected to rise by an average of 
about 2% per year from 2003 to 2009. Most of the increase 
would occur in North African countries. In Algeria, restoration 
of capacity is expected to raise national steel production to 1.7 
Mt by 2007. Libyan output is expected to approach full capacity 
by 2005. In Morocco, Société Nationale de Siderugie plans to 
build a new electric arc furnace at its Jorf Lasfar facility; the 
plant is likely to start production in 2005. Production is likely 
to rise in Zimbabwe as Zimbabwe Iron and Steel Company 
restores its capacity (table 12). African consumption of finished 
steel is expected to rise to 19 Mt by 2008 (MEPS (International) 
Ltd., undated§). 

Lead.—Production.—In 2003, African lead mine production 
fell by 29% compared with that of 2002 and 41% compared with 
that of 2000. Output fell sharply in Morocco and South Africa, 
which were the two leading producers of lead ore in Africa, 
and increased in Algeria and Namibia. In Morocco, production 
declined because of the closure of the Touissit Mine, technical 
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problems experienced by Compagnie Miniere de Guemassa, 
and reduced availability of lead concentrate. South Africa’s 
production fell because of the closure of the Maranda and the 
Perring Mines (BHP Billiton Ltd., 2003a, p. 2; 2004, p. 3). 
Namibia’s production increased because of higher ore grades 
and debottlenecking operations at the Rosh Pinah Mine. South 
Africa accounted for 39% of African lead mine production; 
Morocco 37%; and Namibia, 18% (table 13). Africa’s share of 
the world’s lead mine production was about 3% (table 4). 

In 2003, African production of primary refined lead fell 
by 13%; the decrease was attributable to lower lead mine 
production in Morocco. Morocco, which was the leading 
African producer of primary refined lead, accounted for 91% 
of continental output (table 14). Africa’s share of world refined 
lead production was 2% in 2003. 

South Africa accounted for 85% of African secondary 
refined lead output; Kenya, Morocco, and Nigeria accounted 
for the remainder of African secondary lead production. In 
2003, African production of secondary refined lead rose by 5% 
compared with 2002 (table 15). The share of primary lead in 
total refined lead production in Africa fell to 52% 1n 2003 from 
64% in 1995 and 72% in 1990 (table 14). 

Consumption.—In 2003, continental refined lead consumption 
was 1% lower than that of 2002. Africa’s share of the world’s 
lead consumption was nearly 2%. South Africa accounted for 
about 55% of regional lead consumption, and Algeria, more than 
15% (World Bureau of Metal Statistics, 2004, p. 82). 

Outlook.—The decline in African lead production is likely 
to be reversed. After rising by nearly 53% by 2005, lead mine 
production is expected to remain nearly unchanged through 
2009. African production could, however, still be less than that 
of 2000. Morocco’s output is expected to recover by 2005. 

In South Africa, the expansion of the Black Mountain Mine 

in 2004 could increase production substantially. Tunisia’s 
output is expected to fall with the closure of the Bougrine Mine 
(table 13). After falling by 22% by 2005, primary refined lead 
production is expected to rise by an average of 11% per year 
from 2005 to 2009; the expansion of Société des Fonderies de 
Plomb de Zellidja’s refinery in Morocco could account for the 
increase (table 14). Secondary lead production is expected to 
rise by nearly 5% by 2005 because of higher output in Morocco 
and South Africa (table 15). 

Nickel.—Production.—African mine production of nickel 
rose by 13% in 2003; nickel was produced almost exclusively 
in southern African countries. Production rose in Botswana, 
South Africa, and Zimbabwe; higher output in Botswana 
was attributable to the Phoenix Mine. In 2003, South Africa 
accounted for 48% of African nickel mine output; Botswana, 
38%; and Zimbabwe, 14% (table 16). Minor tonnages of nickel 
were recovered as a byproduct of cobalt operations in Morocco. 
Africa’s share of world nickel mine production was about 6.5% 
in 2003. 

Consumption.—In 2003, African demand for refined nickel 
rose by 2% from 2002. Africa accounted for 3% of the world’s 
nickel consumption. Within the region, South Africa accounted 
for most of Africa’s nickel demand; the country produced 
643,000 t of stainless steel in 2003 (World Bureau of Metal 
Statistics, 2004, p. 105). 
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Outlook.—After rising by about 4% by 2005, nickel mine 
production is expected to nearly double from 2005 to 2009. 
The startup of the Ambatovy nickel and cobalt mine in 2007 
in Madagascar could account for the majority of the increase 
(Dynatec Corp., 2004). Madagascar, which did not mine 
nickel in 2003, could have a 37% share of African nickel 
mine production in 2009. In Cameroon, nickel production is 
expected to start in 2007 at Nkamouna. Increased capacity at 
the Nkomati Mine is likely to raise South Africa’s output by 
nearly 50% by 2007. Production 1s also expected to increase 1n 
Botswana (table 16). By 2007, Africa’s share of world nickel 
mine output could rise to nearly 10%. 

Platinum-Group Metals.—Production.—In 2003, Africa’s 
production of palladium and platinum increased by 12% 
compared with that of 2002. South Africa, which was the 
dominant producer of PGM in Africa, accounted for 97% and 
95% of the production of platinum and palladium, respectively. 
In 2003, South African production rose because of higher output 
from the Marikana and the Voorspoed Mines (tables 17, 18). 
Africa’s share of world platinum mine output was 59% in 2003 
compared with 62% in 1990. From 1990 to 2003, Africa’s 
share of global palladium mine production rose to 42% from 
27%. Africa’s share of world palladium output was lower than 
its share of platinum output because South African deposits of 
PGM tend to have higher ratios of platinum to palladium than 
Russian deposits. 

Outlook.—African mine production of palladium is expected 
to increase by an average of 7% per year from 2003 to 2009, 
and platinum, by nearly 5% per year (tables 17, 18). In South 
Africa, higher PGM production could be partially attributable 
to the opening of the Everest South Mine and higher production 
from the Kroondal Mine. Higher output in Zimbabwe is likely 
to result from the expansion of the Ngezi Mine by 2006 and the 
opening of the Unki Mine by 2007. 

Silver.—Production.—In 2003, African mine production 
of silver fell by nearly 15% compared with that of 2002. 
Output decreased in Morocco, which was the leading producer 
of silver in Africa, because of lower ore grades mined by 
Société Metallurgique d’Imiter. In South Africa, silver output 
from copper, gold, lead, nickel, PGM, and zinc mines fell 
(Department of Minerals and Energy of the Republic of South 
Africa, 2004). The Dikulushi Mine accounted for the increase 
in production in Congo (Kinshasa). Namibia’s production 
also increased slightly because of higher ore grades and 
debottlenecking operations at the Rosh Pinah Mine. Morocco 
accounted for 52% of continental output; South Africa, 21%; 
Namibia, 12%; and Congo (Kinshasa), 9% (table 19). 

Outlook.—The long-term decline in African silver production 
is likely to be reversed. Silver mine production is expected 
to rise by an average of 2% per year from 2003 to 2009: 
Production in Congo (Kinshasa) 1s expected to double because 
of higher production from the Dikulushi Mine in 2004 and new 
joint-venture projects started by Gecamines by 2009. In Ghana 
and Tanzania, silver output was expected to rise because of 
higher gold production. In Zambia, production is expected to 
restart as new copper mines opened. Production is expected to 
fall in South Africa (table 19). 
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Tin.—Production.—In 2003, continental tin mine production 
rose by nearly 39%. Most of the increase was attributable to 
higher output in Nigeria. In Namibia, production resumed with 
the opening of the Falcon Mine. Production also increased in 
Rwanda and resumed in Burundi. In 2003, Nigeria and Rwanda 
accounted for 87% and 10%, respectively, of African tin mine 
output, and mining had ceased 1n South Africa and Zimbabwe. 
In 1990, South Africa and Zimbabwe each had a 28% share of 
continental tin production; Namibia, 22%; Rwanda, 13%; and 
Nigeria, 4% (table 20). 

Rwanda and Nigeria produced small amounts of tin metal. 
Since 1990, Congo (Kinshasa), South Africa, and Zimbabwe 
have ceased tin metal production (table 21). 

Consumption.—In 2003, continental consumption of tin metal 
fell by about 8%. Affica’s share of the world’s tin consumption 
was nearly 2%. In 2003, South Africa accounted for about 
three-fourths of Africa’s tin demand (World Bureau of Metal 
Statistics, 2004, p. 122). 

Outlook.—A frican tin production is likely to continue 
to decline because of lower output in Nigeria. In Uganda, 
production is expected to restart as small-scale tin mines reopen. 
Africa’s share of tin metal production is likely to remain below 
1% until at least 2009. 

Titanium.—Production.—The titanium dioxide (Ti0,) 
content of ilmenite produced in Africa amounted to 1.04 Mt in 
2003. In South Africa, the Ticor Heavy Minerals Project started 
production in early 2003. South Africa accounted for 96% of 
regional output, and Egypt, 4% (table 27). Africa’s share of 
world ilmenite production was 23% in 2003. 

Outlook.—The TiO, content of African ilmenite production 
is expected to rise to 1.6 Mt in 2007 and 2 Mt in 2009. The 
increase in South Africa’s output would be attributable to the 
Ticor Heavy Minerals Project. Sierra Rutile Ltd. expected to 
reopen its mine in Sierra Leone 1n 2005. Tiomin Resources 
Inc. planned to start the Kwale Project in Kenya in 2007. In 
Mozambique, the Moma and the Corridor Sands Projects are 
likely to start in 2006 and 2008, respectively. Mozambique, 
which did not produce ilmenite in 2003, could account for 35% 
of African ilmenite production in 2009 (table 27). 

In Madagascar, Rio Tinto plc has indicated that it could 
make a development decision on its mineral sands project near 
Tolagnaro in mid-2005. If the project were to proceed, then it 
could increase African production to nearly 2.5 Mt in 2009. In 
Malawi, the Chipoka, the Makanjira, and the Salima Projects 
may result in further increases in African ilmenite production, but 
whether these projects would be implemented by the end of 2009 
1s uncertain. 

Tungsten.—Production.—In 2003, African production of 
tungsten in ore fell to 103 t from 169 t in 2002. Tungsten 
production resumed in Burundi and fell sharply in Rwanda. 

In Uganda, output was constrained by a lack of infrastructure 
(table 22). Congo (Kinshasa) and Zimbabwe ceased tungsten 
mining in 1991. Africa accounted for less than 1% of global 
tungsten mine production in 2003. 

Outlook.—The expansion by Régie d’Exploitation et de 
Développement des Mines 1s expected to raise Rwanda’s 
production of tungsten to about 170 t. Uganda’s production is 
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expected to increase sharply because of higher output from the 
Nyamuliro deposit (table 22). Africa is likely to remain a minor 
producer of tungsten through at least 2009 in spite of higher 
production. 

Zinc.—Production.—Africa’s mine production of zinc fell by 
12% in 2003. In Morocco, technical problems experienced by 
Compagnie Miniere de Guemassa led to lower output. South 
African production fell because of the closure of the Perring 
Mine and lower output from the Black Mountain Mine (BHP 
Billiton Ltd., 2003a, p. 2; 2004, p. 3). Namibia’s production 
increased because of the opening of the Skorpion Mine and 
higher ore grades and debottlenecking of operations at the Rosh 
Pinah Mine. Morocco accounted for 33% of African zinc mine 
production; Namibia, 28%; South Africa, 19%; and Tunisia, 
17% (table 23). Africa’s share of world zinc mine production 
was about 2% in 2003 (table 4). 

In 2003, African production of zinc metal rose by 49%. The 
opening of the Skorpion Mine accounted for a majority of the 
increase. Production also rose in Algeria and South Africa 
(table 24). In spite of the increase in South Africa’s output, its 
share of continental zinc metal production fell to 59% from 80% 
in 2003. 

Consumption.—In 2003, continental refined zinc consumption 
was 10% lower than that of 2002. Africa’s share of the world’s 
lead consumption was nearly 2%. South Africa accounted for 
about two-thirds of regional lead consumption (World Bureau of 
Metal Statistics, 2004, p. 130). 

Outlook.—After doubling by 2005, African zinc mine 
production is likely to rise by an average of 2% per year from 
2005 to 2009. Most of the increase could be attributable to 
the Skorpion Mine and smelter project in Namibia by 2005 
and possibly the Kipushi Mine in Congo (Kinshasa) by 2007. 

In South Africa, the expansion of the Black Mountain Mine 

in 2004 would increase production substantially. Production 
was likely to recover in Morocco. In Algeria, Oued Amizour 
is expected to be privatized by 2007, and Kheret Youcef, 
developed. The depletion of the Bougrine Mine in 2005 could 
cause Tunisia’s share of African zinc mine production to fall 
to less than 1%. In 2009, Namibia could account for 49% of 
African zinc mine production, and Congo (Kinshasa), 11% 
(table 23). 

Higher production from the Skorpion smelter in Namibia 
and the possible opening of a new smelter in Congo (Kinshasa) 
could increase regional production of zinc metal to 334,000 t 
in 2009. Namibia, which did not produce zinc in 2001, could 
account for 45% of Africa’s zinc metal output in 2009, and 
Congo (Kinshasa), 15% (table 24). 


Industrial Minerals 


Africa was a significant producer of several industrial 
minerals. In 2003, Botswana was the world’s leading producer 
of diamond by value. Tanzania was the only producer of 
tanzanite in the world. Kenya, Madagascar, and Zambia were 
leading producers of ruby, sapphire, and emerald, respectively. 
South Africa accounted for more than one-half of reported 
global vermiculite production. 


Africa’s consumption of sulfuric acid was mostly for 
agricultural purposes; this use reflected the continent’s low 
level of industrialization. In recent years, cement consumption 
increased substantially in such countries as Mozambique and 
Tanzania because of new projects in the minerals industry. 

Diamond.—Production.—In 2003, Africa’s share of world 
diamond production by volume was 54% compared with 46% in 
1995 and 44% in 1990. African diamond production increased 
by more than 12% in 2003. Production rose in Botswana, 
Congo (Kinshasa), Guinea, Sierra Leone, and South Africa and 
fell in the Central African Republic and Namibia (tables 4, 25). 

Congo (Kinshasa) accounted for the majority of the increase 
in production by volume. The peace agreement and the 
Kimberley Process led to higher production by artisanal miners. 
In Botswana, diamond production increased because of higher 
output from the Damtshaa and the Orapa Mines. The main 
factors in higher South African production were the Kimberley 
and the Venetia Mines. In Namibia, higher production by 
Namdeb Diamond Corporation (Pty) Ltd. was more than offset 
by the closure of Namibian Minerals Corp. in late 2002 and 
lower production from the Diaz 12 and the Marshall Fork 
Mines. Botswana accounted for 38% of African diamond output 
by volume; Congo (Kinshasa), 34%; South Africa, 16%; and 
Angola, 6% (table 25; DeBeers Group, 2004, p. 48). 

In 2003, the global value of rough diamond production 
amounted to $8.6 billion, of which Africa accounted for more 
than 60%. Botswana accounted for 26% of the value of global 
rough diamond output; Angola, Congo (Kinshasa), and South 
Africa, 10% each; and Namibia, 5%. In 2003, South Africa, 
which was Africa’s leading producer of polished diamond, 
produced about $500 million of polished diamond from $400 
million of rough diamond. South Africa accounted for about 3% 
of the world value of polished diamond production (Even-Zohar, 
2004). 

In November 2001, the Kimberly Process established a 
certification system to reduce the trade of conflict diamonds, 
particularly from Angola, Congo (Kinshasa), and Sierra 
Leone. The Kimberly Process involved Government officials 
from more than 50 countries that produced, processed, and 
imported diamond; the European Union; the World Diamond 
Council; and nongovernmental organizations. At the end of July 
2003, the following African countries had met the minimum 
requirements of the Kimberley Process Certification Scheme: 
Angola, Botswana, Burkina Faso, Central African Republic, 
Congo (Brazzaville), Congo (Kinshasa), Cote d’Ivoire, Guinea, 
Lesotho, Mauritius, Namibia, Sierra Leone, South Africa, 
Swaziland, Tanzania, and Zimbabwe. 

Outlook.—The production of rough diamond is expected 
to rise by an average of 3% per year from 2003 to 2009. In 
Angola, the state-owned Empresa de Diamantes de Angola plans 
to increase its production capacity; Angola’s share of African 
diamond production could rise to 16% in 2009. South Africa’s 
production is likely to rise because of the opening of the 
Klipspringer Mine. By 2009, Namibia’s diamond production 
could rise to nearly 2.5 million carats because of the expansion 
of Namdeb’s operations (table 25). Other planned expansions 
. include the Aredor Mine in Guinea and the Williamson Mine 
in Tanzania, and the Koidu Mine is expected to open in 
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Sierra Leone in 2004. In 2005, European Diamonds plc has 
plans to start mining in Lesotho, and the Murowa Diamond 
Project is likely to start in Zimbabwe. Higher production in 
the Central African Republic, Céte d’Ivoire, and Liberia could 
result from increased political stability. Africa’s share of world 
diamond production is expected to fall to 48% in 2007. 

Phosphate Rock.—Production.—In 2003, the phosphorous 
pentoxide (P,O,) content of African phosphate rock production 
fell to 12.6 Mt from 12.8 Mt in 2002. Output increased in 
Algeria, Togo, and Tunisia and fell in Morocco, Senegal, and 
South Africa. Morocco, which was the leading producer of 
phosphate rock in Africa, accounted for 59% of continental 
phosphate rock output; Tunisia, 19%; and South Africa, 8% 
(table 26). In 2003, Africa’s share of world phosphate rock was 
about 29%. 

Outlook.—The P,O, content of African phosphate rock 
production is expected to increase to 14.5 Mt in 2009. In 
Morocco, planned expansions by Office Cherifien des 
Phosphates could increase Morocco’s production by 15%. 
Togo’s production is likely to more than double by 2007 because 
of capacity expansions by International Fertilizer Group Togo; 
its share of African phosphate rock output could rise to 8% from 
less than 4%. In Senegal, production 1s expected to rise because 
of higher capacity at the Tobene Mine. Production is also 
expected to rise in Egypt and Tunisia. South African production 
is expected to fall (table 26). 


Mineral Fuels 


Africa was a producer of mineral fuels; its share of world 
uranium production was nearly 20%. South Africa was a 
significant producer and exporter of bituminous coal. Most of 
Africa’s natural gas production was in the northern part of the 
continent. Northern and western African countries were the 
most significant producers of crude petroleum. Niger was one 
of the world’s leading producers of uranium. Africa’s share of 
world mineral fuel consumption was modest. 

Coal.—Production.—Regional coal production rose by 8% 
in 2003. Most of the increase was attributable to South Africa 
where higher production by Anglo American plc, Xstrata ple, 
and other companies more than offset lower production by 
Billiton SA Ltd. and Kumba Resources (Pty) Ltd. Output rose 
in Botswana and Niger and fell in Zambia and Zimbabwe; the 
fall in Zimbabwe’s production was the result of shortages of 
foreign currency and spare parts. South Africa, which was the 
dominant coal producer in Africa, accounted for 98% of regional 
coal output; Zimbabwe, 1%; and others, 1% (table 28). More 
than 99% of South Africa’s coal production was bituminous. 
Africa’s share of world coal production was about 5%. 

Consumption.—Africa accounted for nearly 4% of world 
coal consumption in 2003. South Africa accounted for 91% 
of African coal consumption. From 1997 to 2002, Africa’s 
consumption of coal rose by about 6% (British Petroleum plc, 
2004, p. 33). 

Outlook.—After falling by 2% by 2005, African coal 
production 1s expected to increase by an average of 3% per year 
from 2005 to 2009. In Mozambique, the Moatize Project is 
expected to start production in 2009; Moatize could account for 
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the majority of the increase in African coal production. South 
African production could increase to 250 Mt by 2007; rising 
production would be partially attributable to the Greenside, 

the Kleinkopje, and the Kriel South expansions. The National 
Development Corporation of Tanzania plans to start production 
at Mchuchuma in 2008. Production is also expected to rise in 
Nigeria, Swaziland, Zambia, and Zimbabwe (table 28). 

Natural Gas.—Production.—Regional production of dry 
natural gas increased by 2% in 2003. Nigeria accounted for 
most of the increase in output; production also increased in 
South Africa, Libya, and Equatorial Guinea. Production fell in 
Algeria and Céte dIvoire. In 2003, Algeria accounted for 52% 
of Africa’s dry natural gas output; Nigeria, 26%; and Egypt, 
15%. Nigeria’s share of continental dry natural gas output was 
5% in 1990 (table 29). Africa accounted for about 7% of world 
natural gas production. 

Consumption.—The African continent consumed nearly 3% 
of the world’s natural gas. Africa’s consumption rose to 66.8 
billion cubic meters in 2003 compared with 61.7 billion cubic 
meters in 2002 and 47.7 billion cubic meters in 1998. Egypt 
accounted for 37% of Africa’s dry natural gas consumption; 
Algeria, 32%; and others, 31% (British Petroleum plc, 2004, p. 25). 

Outlook.—A frican production of dry natural gas is expected 
to rise by 7% per year from 2003 to 2009. Algeria’s output of 
natural gas is likely to increase because of new production from 
In Salah in 2004, In Amenas in 2005, and Gassi Touil in 2007. 
In Libya, production is likely to increase to 30 billion cubic 
meters in 2009; new sources of gas could include Wafa and the 
Western Libya Gas Project. Libya’s share of African natural gas 
production is expected to rise to 10% in 2009 from 3% in 2003. 
Egypt is expected to nearly double its production of natural 
gas because of the development of projects that included the 
Egyptian Liquified Natural Gas Project and the Sapphire and the 
West Mediterranean fields (table 29). 

The increase in Nigeria’s production is attributable to the 
West African Gas Pipeline, which is expected to be operational 
in 2006 and the planned elimination of natural gas flaring. In 
Angola, production is expected to rise to 5 billion cubic meters 
in 2009 because of increased crude petroleum production 
and decreased natural gas flaring. The Temane Project in 
Mozambique and the Songo Songo Project in Tanzania are 
expected to be commissioned in 2004 (table 29). 

Petroleum.—Production.—In 2003, African crude petroleum 
production increased by 5%. Algeria accounted for the majority 
of the increase; output also increased in Libya, Nigeria, and 
Sudan. The increase in Nigerian output was inhibited by civil 
unrest. In Sudan, production increased in blocks 1, 2, and 
4. Nigeria accounted for 27% of regional crude petroleum 
production; Algeria, 20%; Libya, 19%; Angola, 11%; and Egypt, 
8% (table 30). In 2003, Africa’s share of world crude petroleum 
production amounted to almost 11% (table 4). 

Consumption.—Regional consumption of petroleum products 
increased to 939 million barrels (Mbbl) in 2003 from 918 Mbbl 
in 2002 and 870 Mbbl in 1998. Africa accounted for about 3% 
of world petroleum products consumption. Egypt accounted 
for 21% of African consumption of petroleum products; South 
Africa, 20%; Algeria, 9%; and others, 50% (British Petroleum 
plc, 2004, p. 9). 
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Outlook.—African crude petroleum production is expected 
to rise by more than 7% per year from 2003 to 2009. Nigeria’s 
output is likely to increase to 1.5 billion barrels in 2007. 
Sources of additional production would include the Bonga field 
in 2005 and the Agbami, the Bosi, the East Area Oil, the Erha, 
and the Eti/Assa fields in 2006 and 2007. In Angola, production 
is expected to more than double from development that is 
based on new deepwater discoveries in blocks 14, 15, 17, and 
18. Nigeria’s and Angola’s shares of African crude petroleum 
production are expected to rise to 34% and 16%, respectively, 
by 2009. Sudan’s output is expected to nearly triple by 2009 
because of new production in blocks 3, 6, and 7. Production is 
also expected to rise substantially in Algeria and Libya. Sources 
of new Algerian output will include blocks 208 and 405a. 
Increases in Libyan production would included the al-Jurf field. 
In Chad, the Doba field is expected to reach full production by 
2005 (table 30). 

Uranium.—Production.—In 2003, African uranium 
production fell by 5% compared with that of 2002. Output fell 
in Namibia because of a decrease in ore processed from the 
Rossing Mine. Uranium production fell in South Africa because 
of lower ore grades at Vaal Reefs (Department of Minerals 
and Energy of the Republic of South Africa, 2004). Niger’s 
production rose because of higher output by Société Miniere 
de |’Air and Compagnie Miniere d’ Akouta (International 
Monetary Fund, 2004a, p. 16). Niger accounted for 53% of 
African uranium production; Namibia, 34%; and South Africa, 
13%. In 1990, Niger’s and South Africa’s shares of continental 
production were 30% and 27%, respectively (table 31). Africa 
accounted for about 18% of the world’s uranium production in 
2003 (table 4). 

Consumption.—South Africa was the only regional consumer 
of uranium in 2003. Africa accounted for less than 1% of the 
electricity generated by nuclear power (International Atomic 
Energy Agency, 2003). 

Outlook.—A fter showing little change through 2007, 
continental uranium mine production is expected to rise by 
about 12% in 2009 (table 31). Output is expected to fall in 
South Africa where uranium is a byproduct of gold mining; 
the production of gold is likely to decline. Paladin Resources 
Ltd. of Australia is considering the development of the 
Kayelekera Project in Malawi, which could produce about 850 
t/yr of uranium starting in 2008 or 2009. According to the 
International Atomic Energy Agency (2003), Africa’s production 
of electricity from nuclear power could rise by 1% to 2% per 
year from 2002 to 2010. 


Trade Review and Outlook 


Africa’s current account deficit fell to 0.1% of the GDP in 
2003 from 1.5% of the GDP in 2002. In 2003, sub-Saharan 
countries ran an average deficit of 2.4% of the GDP, and 
countries in the Arab Maghreb Union ran an average surplus 
of 7% of the GDP. Trade surpluses in oil-exporting countries 
were more than offset by trade deficits in oil-importing countries 
(International Monetary Fund, 2004b, p. 50). 

Oil-importing countries had an average current account 
deficit of 1.9% of the GDP in 2003, and oil-exporting countries, 
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an average current account surplus of 4.8% of the GDP. The 
average current account deficit for oil-importing countries 1s 
expected to increase to 2.9% of the GDP in 2004 and to 3.3% 
of the GDP in 2005. Although Guinea, Mali, Mauritania, 

and Zambia were oil-importing countries, their terms of trade 
were expected to improve in 2004 because of higher prices for 
metal ores. Mozambique and Tanzania also depended heavily 
upon metal and metal ore exports, but were not expected to 
experience significant changes in their terms of trade. For oil- 
exporting countries, the surplus 1s predicted to rise to 8.6% of 
the GDP in 2004 and 10.2% of the GDP in 2005. Africa was 
expected to run a current account surplus of 0.4% of the GDP 
in 2004 and 0.7% of the GDP in 2005 (International Monetary 
Fund, 2004b, p. 50-51). 

In 2003, mineral fuels accounted for more than 90% of the 
export earnings of Algeria, Angola, Equatorial Guinea, Libya, 
and Nigeria. Minerals and mineral fuels accounted for more 
than 80% of the export earnings of Botswana (in order of value, 
diamond, copper, nickel, and soda ash), Congo (Brazzaville) 
(petroleum), Congo (Kinshasa) (diamond, petroleum, cobalt, 
and copper), Gabon (petroleum and manganese), Guinea 
(bauxite, alumina, gold, and diamond), Sierra Leone (diamond), 
and Sudan (petroleum and gold). Minerals and mineral fuels 
accounted for more than 50% of the export earnings of Mali 
(gold), Mozambique (aluminum and petroleum products), 
Namibia (diamond, uranium, gold, and zinc), and Zambia 
(copper and cobalt). Gold was also a significant source of 
export earnings in Ghana, South Africa, and Tanzania. Diamond 
was a Significant source of export earnings in the Central 
African Republic and South Africa as was iron ore in Mauritania 
and uranium in Niger. 


Environment 


Deforestation for fuel use and land-intensive agricultural 
production continues to be a significant environmental issue in 
many African countries. Other causes of deforestation included 
artisanal production of gemstones and lime. The West African 
Pipeline Project, which was expected to be completed in 2006, 
could help mitigate the effects of deforestation in Benin, Ghana, 
and Togo and reduce the emissions of greenhouse gases. In 
2003, natural gas was being flared by Nigeria; in the future, 
Nigeria expects to export natural gas to Benin, Ghana, and Togo. 
The Government of Nigeria has committed to ending the flaring 
of natural gas, which will also lead to decreased pollution. 

The use of mercury by artisanal gold miners has led to 
serious air and water pollution in such African countries as 
Ghana, Kenya, Mozambique, South Africa, Sudan, Tanzania, 
and Zimbabwe. The Global Environment Facility, the United 
Nations Development Program, and the United Nations 
Industrial Development Organization began the Global Mercury 
Project in August 2002 to alleviate these problems. The Global 
Mercury Project has been providing cleaner technologies and 
training for miners, conducting health assessments, and helping 
institute Government regulatory capacities. 
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TABLE 1 


AFRICA: AREAL EXTENT AND ESTIMATED POPULATION IN 2003' 


Country 


Algeria 


Angola 
Benin 
Botswana 
Burkina Faso 
Burundi 
Cameroon 
Cape Verde 


Central African Republic 


Chad 
Comoros 
Congo (Brazzaville) 
Congo (Kinshasha) 
Cote d'Ivoire 
Djibouti 
Egypt 
Equatorial Guinea 
Eritrea 
Ethiopia 
Gabon 
Gambia, The 
Ghana 
Guinea 
Guinea-Bissau 
Kenya 
Lesotho 
Liberia 
Libya 
Madagascar 
Malawi 
Mali 
Mauritania 
Mauritius’ 
Mayotte 
Morocco 
Mozambique 
Namibia 
Niger 
Nigeria 
Reunion 
Rwanda 
Sao Tome and Principe 
Senegal 
Seychelles 
Sierra Leone 
Somalia 
South Africa 
Sudan 
Swaziland 
Tanzania> 
Togo 
Tunisia 
Uganda 
Western Sahara 
Zambia 
Zimbabwe 
Total 
United States 
World 
NA Not applicable. 


Area’ 
(square kilometers) 


2,381,740 
1,246,700 
112,620 
600,370 
274,200 
27,830 
475,440 
4,033 
622,984 
1,284,000 
2,170 
342,000 
2,345,410 
322,460 
23,000 
1,001,450 
28,051 
121,320 
1,127,127 
267,667 
11,300 
239,460 
245,857 
36,120 
582,650 
30,355 
111,370 
1,759,540 
587,040 
118,480 
1,240,000 
1,030,700 
2,040 

374 
446,550 
801,590 
825,418 
1,267,000 
923,768 
2,517 
26,338 
1,001 
196,190 
455 
71,740 
637,657 
1,219,912 
2,505,810 
17,363 
945,087 
56,785 
163,610 
236,040 
266,000 
752,614 
390,580 
30,359,883 
9,629,091 
NA 


Estimated population? 
(millions) 
31.8 
13.5 
6.7 
1.7 
12.1 
7.2 
16.1 
0.5 
3.9 
8.6 
0.6 
3.8 
53.2 
16.8 
0.7 
67.6 
0.5 
4.4 
68.6 
1.3 
1.4 
20.4 
7.9 
1.5 
31.9 
1.8 
3.4 
5.6 
16.9 
11.0 
11.7 
2.7 
1.2 
0.2 
30.1 
18.8 
2.0 
11.8 
135.6 
0.8 
8.3 
0.2 
10.0 
0.1 
5.3 
9.6 
45.3 
33.5 
1.1 
35.9 
4.9 
9.9 
25.3 
0.3 
10.4 
13.1 
840.9 
291.0 
6,300.0 


‘Includes data available through February 2004. Population rounded to no more than three 


significant digits. 


TABLE 1--Continued 
AFRICA: AREAL EXTENT AND ESTIMATED POPULATION IN 2003! 


Source: U.S. Central Intelligence Agency, World Factbook 2003. 
Source: World Bank 2004, World Development Indicators Database, August. 
“Includes Agalega Islands, Cargados Carajos Shoals (Saint Brandon), and Rodriguez. 
Includes the islands of Mafia, Pemba, and Zanzibar. 


TABLE 2 
AFRICA: GROSS DOMESTIC PRODUCT in 2003'” 


See footnotes at end of table 
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Estimated Estimated Real GDP 
GDP GDP annual percentage 
Country (billions) per capita change’ 

Algeria $197.2 $6,194 6.8% 
Angola 32.0 2,201 3.4% 
Benin 7.5 1,060 4.8% 
Botswana 14.9 9,382 5.4% 
Burkina Faso 14.1 1,163 8.0% 
Burundi 4.7 692 -0.5% 
Cameroon 29.9 1,770 4.5% 
Cape Verde 2.4 5,200 5.3% 
Central African Republic 4.6 1,156 -7.5% 
Chad 9.3 1,155 9.7% 
Comoros 1.0 1,638 2.1% 
Congo (Brazzaville) 3.4 1,638 0.8% 
Congo (Kinshasa) 32.9 581 5.6% 
Cote d'Ivoire 25.5 1,413 -2.8% 
Djibouti 1.4 1,758 3.5% 
Egypt 256.6 3,813 3.1% 
Equatorial Guinea 14.7 13,916 14.7% 
Eritrea 4.3 964 3.0% 
Ethiopia 46.8 677 -3.9% 
Gabon 8.3 6,406 2.8% 
Gambia, The 2.5 1,772 6.7% 
Ghana 44.7 2,250 5.2% 
Guinea 16.9 1,876 1.2% 
Guinea-Bissau 1.0 782 0.6% 
Kenya 32.7 1,025 1.6% 
Lesotho 4.8 1,999 3.2% 
Liberia 3.3 ° 1,000 ° 3.0% ° 
Libya 35.0 ° 6,400 ° 3.2% ° 
Madagascar 13.1 778 9.8% 
Malawi 6.8 616 4.4% 
Mali 10.1 850 6.0% 
Mauritania 5.3 1,849 4.9% 
Mauritius 13.7 11,311 2.7% 
Mayotte 0.5 ° 2,600 *° NA° 
Morocco 120.6 3,889 5.5% 
Mozambique 22.2 1,200 8.4% 
Namibia 12.6 6,270 3.7% 
Niger 9.6 816 5.3% 
Nigeria 126.1 908 10.7% 
Reunion 4.3 ° 5,800 *’ 2.5% ° 
Rwanda 10.6 1,164 0.9% 
Sao Tome and Principe 0.2 1,420 4.5% 
Senegal 17.0 1,678 6.5% 
Seychelles 1.0 11,847 -5.1% 
Sierra Leone 2.9 562 9.4% 
Somalia 4.4 ° 500 ° 2.1% ° 
South Africa 466.4 10,045 1.9% 
Sudan 68.0 2,025 6.0% 
Swaziland 5.0 4,938 2.2% 
Tanzania 21.6 602 7.1% 
Togo 7.2 1,372 2.7% 
Tunisia 70.1 7,098 5.6% 


Country 
Algeria 
Burkina Faso 


Central African Republic 


Céte d’Ivoire 
Egypt 
Eritrea 
Ghana 

Do. 

Do. 
Guinea 
Madagascar 
Mauritania 
South Africa 
South Africa 
South Africa 
Senegal 


e Site ommodity’ Company Resource” Exploration | 
Tirek-Amesmessa GMA Resources plc. 1.6 Moz Au Extensive drilling. 
Essakan Orezone Resources Inc. 1.3 Moz Au Do. 

Bambari Axmin Inc. Data not released Do. 
Bonikro Equigold NL 630,000 oz Au Do. 
Sukari Centamin Egypt Ltd. 1.5 Moz Au Feasibility drilling. 
Bisha , Au, Ag Nevsun Resources Ltd. Data not released Extensive drilling. 
Ahafo Newmont Mining Corp. 5 Moz Au Feasibility drilling. 
Akyem do. 7.6 Moz Au Do. 
Wassa area Golden Star Resources Ltd. 614,000 oz Au Do. 
Dinguiraye (LEP) Kenor ASA Data not released Extensive drilling. 
Ambatovy Dynatec Corp. 2.3 Mt Ni, 210,000 t Co Feasibility drilling. 
Tasiast Geomaque Explorations Ltd. 1.2 Moz Au Extensive drilling. 
Burnstone Great Basin Gold Ltd. 4.35 Moz Au Feasibility drilling. 
Messina PGM, Au SouthernEra Resources Ltd. 14.8 Moz SPGM+Au Extensive drilling. 
Sheba's Ridge PGM, Au Cluff Mining plc Data not released Do. 
Bambaji Iamgold Corp. do. Do. 


AFRICA: GROSS DOMESTIC PRODUCT (GDP) in 2003 '? 


Country 


TABLE 2--Continued. 


col Ne oA Ra A Erol ico teh lcoh Ceol col Ecol Nes Hes AResInesh heel Neel (==) 


Uganda 
Western Sahara 
Zambia 
Zimbabwe 

Total 
United States 
World 
NA Not available. 


Estimated Estimated 
GDP GDP 
(billions) per capita 

$34.8 $1,390 
NA NA 

9.2 830 

23.5 2,026 
1,939.2 2,255 
10,625.7 36,519 
50,428.3 8,002 


Real GDP 
annual percentage 
change’ 

4.7% 
NA 
5.1% 

-5.2% 
4.3% * 
3.0% 
3.9% 


'Gross domestic product (GDP) based on purchasing-power-parity valuation of country GDP. 
*Source: International Monetary Fund, World Economic Outlook Database, September 2004. 


*Table data compiled September, 2004; may be different than what is presented in previously written 


individual country chapters. 
“Compared with 2002. 


*Source: U.S. Central Intelligence Agency, World Factbook 2004. 


1998 estimate. 
79002 estimate. 


®Does not include Egypt, Liberia, Libya, Reunion, and Somalia. 


TABLE 3 


SELECTED SIGNIFICANT AFRICAN EXPLORATION SITES IN 2003 


E--Active exploration; F--Feasibility work ongoing/completed; P--Exploration at producing site. 
* Abbreviations used in this table for commodities are as follows: Ag-silver; Au--gold; Co--cobalt; Cu--copper, Ni--nickel; PGM--platinum-group metals. 
Abbreviations used in this table for units of measure are as follows: Moz--million troy ounces; Mt--million metric tons; 0z--troy ounces; t--metric tons. 


*Resources reported where available based on data from various public sources. Data have not been verified by the U.S. Geological Survey. 


“Sites where extensive (greater than 10,000 meters) drilling or significant (more than $5 million) expenditure have been reported. 
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TABLE 5 
AFRICA: HISTORIC AND PROJECTED BAUXITE PRODUCTION, 1990-2009 


(Thousand metric tons) 


Country 1990 1995 2000 2003 2005° 2007° 2009° 

Ghana 381 513 504 495 1,000 1,000 800 
Guinea 15,800 15,800 15,700 15,000 16,000 16,000 24,000 
Mozambique 7 11 8 12 12 12 12 
Sierra Leone 1,430 -- -- -- 1,000 1,000 1,000 
Total 17,600 16,300 16,200 15,500 18,000 18,000 26,000 


“Estimated; estimated data are rounded to no more than three significant digits; may not add to totals shown. -- Negligible or no production. 


TABLE 6 
AFRICA: HISTORIC AND PROJECTED ALUMINUM PRODUCTION, 1990-2009 


(Thousand metric tons) 


Country 1990 1995 2000 2003 2005° 2007° 2009° 

Cameroon 93 79 86 77 80 80 80 
Egypt 179 180 189 195 200 200 200 
Ghana 174 135 137 16 -- -- -- 
Kenya’ -- 2 2 2 2 2 2 
Mozambique -- -- 54 407 510 510 510 
Nigeria -- -- -- -- -- 50 190 
South Africa 159 229 673 739 830 830 830 
Total 605 625 1,140 1,440 1,600 1,700 1,800 


“Estimated; estimated data are rounded to no more than three significant digits; may not add to totals shown. -- Negligible or no production. 
"Kenya produced secondary refined aluminum; primary production in all other African countries. 


TABLE 7 
AFRICA: HISTORIC AND PROJECTED COPPER MINE PRODUCTION, 1990-2009 


(Metal content in thousand metric tons) 


Country 1990 1995 2000 2003 2005° 2007° 2009 

Botswana 25 25 35 28 25 25 25 
Congo (Kinshasa) 509 29 21 53 90 130 180 
Mauritania -- -- -- -- 5 30 30 
Morocco 16 14 7 5 6 6 6 
Namibia 28 23 6 20 25 25 25 
South Africa 179 166 137 90 100 100 100 
Tanzania -- -- -- 3 3 3 3 
Zambia 519 316 249 349 586 800 800 
Zimbabwe 14 9 2 3 -- -- -- 
Total 1,290 582 457 551 840 1,100 1,200 


“Estimated; estimated data are rounded to no more than three significant digits; may not add to totals shown. -- Negligible or no production. 
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AFRICA: HISTORIC AND PROJECTED REFINED COPPER PRODUCTION, 1990-2009 


Country | 
Congo (Kinshasa) 
Egypt’ 
South Africa 
Zambia 
Zimbabwe 


Total 


438 
14 
928 


TABLE 8 


(Thousand metric tons) 


1995 2000 
35 31 
4 4 
124 126 
328 227 
7 10 
498 398 


462 


620 


720 


“Estimated; estimated data are rounded to no more than three significant digits; may not add to totals shown. --Negligible or no production. 
‘Egypt produced secondary refined copper; primary production in all other African countries. 


AFRICA: HISTORIC AND PROJECTED GOLD MINE PRODUCTION, 1990-2009 


Country 

Algeria 
Benin 
Botswana 
Burkina Faso 
Burundi 
Cameroon 
Central African Republic 
Chad 
Congo (Brazzaville) 
Congo (Kinshasa) 
Cote d'Ivoire 
Equatorial Guinea 
Eritrea 
Ethiopia 
Gabon 
Ghana 
Guinea 
Kenya 
Liberia 
Madagascar 
Mali 
Mauritania 
Morocco 
Mozambique 
Namibia 
Niger 
Nigeria 
Rwanda 
Senegal 
Sierra Leone 
South Africa 
Sudan ; _ 
Tanzania 
Uganda 
Zambia 
Zimbabwe 
Undistributed 

Total 


32 


605,000 


100 
3,500 
129 
16,900 


678,000 


TABLE 9 


(Metal content in kilograms) 


1995 2000 
300 = 
86 4 
1,319 553 
2,000 we 
800 1,000 
97 15 

e 120 

10 10 
1,180 69 
1,983 3,444 
50 500 

59 264 
4,500 5,177 
70 70 
53,087 72,080 
7,863 13,104 
170 1,243 
800 25 
38 5 
3,996 28,717 
1,196 ae 
580 505 
6,800 23 
2,394 2,417 
1,000 25 
5 52 

26 10 

- 550 

4 zs 
523,809 430,800 
3,700 5,774 
320 15,060 
1,506 56 
91 600 
23,959 22,069 
644,000 604,000 


5,300 
(1) 
68,68 1 
16,226 
1,500 
(1) 

10 
45,535 
1,863 
(1) 
2,425 
28 


372,767 
5,000 
48,018 
5 
12,564 
2,500 
587,000 


5,300 
(1) 
73,800 
19,000 
1,500 
(1) 

400 
47,000 
300 
3,000 
(1) 
2,600 
4,200 
(1) 


330,000 
5,000 
59,000 
400 

780 
8,000 
5,600 
570,000 


5,300 
(1) 
101,000 
29,000 
1,500 
(1) 

800 
55,400 
5,000 
3,000 
(1) 
2,600 
3,100 
(1) 


300,000 
5,000 
66,000 
800 
3,680 
5,000 
6,800 
610,000 


2009* 
1,500 
(1) 
(1) 
3,000 
2,900 
(1) 
(1) 
(1) 
(1) 
19,000 
1,300 
(1) 
5,300 
(1) 
101,000 
27,000 
1,500 
(1) 
1,000 
55,400 
4,700 
3,000 
(1) 
2,600 
3,100 
(1) 


300,000 
5,000 
58,000 
1,100 
3,680 
5,000 
6,800 
610,000 


“Estimated; estimated data are rounded to no more than three significant digits; may not add to totals shown. -- Negligible or no production. 


Included in "Undistributed." 
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TABLE 10 
AFRICA: HISTORIC AND PROJECTED IRON ORE MINE PRODUCTION, 1990-2009 


(Iron content in thousand metric tons) 


Country Average grade’ 1990 1995 2000 2003 2005° 2007° 2009° 

Algeria 36% 1,470 1,100 820 500 560 620 690 
Egypt 55% 1,330 1,120 1,045 1,380 1,400 1,400 1,400 
Liberia 57% to 64% 2,490 -- -- -- -- -- -- 
Mauritania 59% to 72% 6,800 7,000 7,500 6,890 7,000 7,000 7,000 
Morocco 90 32 4 Z 2 2 2 
Nigeria 36% 138 62 9 -- -- 100 150 
Senegal -- -- -- -- -- -- 12,000 
South Africa 62% to 65% 19,800 19,800 21,570 24,200 24,000 27,800 27,800 
Tanzania 32% -- 14 -- -- -- -- -- 
Tunisia 54% 154 122 98 97 120 120 100 
Uganda 61% to 67% -- -- 3 -- -- -- -- 
Zimbabwe 730 160 225 184 100 50 100 
Total 33,000 29,400 31,300 33,300 33,200 37,000 49,000 


“Estimated; estimated data are rounded to no more that three significant digits; may not add to totals shown. -- Negligible or no production. 
‘Direct shipping ore and concentrate. 


TABLE 11 
AFRICA: HISTORIC AND PROJECTED IRON PRODUCTION, 1990-2009 


(Thousand metric tons) 


Country 1990 1995 2000 2003 2005° 2007° 2009* 
Algeria 1,046 940 1,100 1,300 1,300 1,300 1,300 
Egypt: 
Pig iron 1,100 1,062 1,400 1,700 1,100 1,100 1,100 
Direct-reduced iron 710 850 2,110 2,900 2,900 2,900 2,900 
Libya 500 963 1,500 1,340 1,400 1,400 1,500 
Mozambique -- -- -- -- -- -- 200 
Morocco 15 15 15 15 15 15 15 
South Africa: 
Pig iron 6,893 6,055 6,300 6,234 6,500 6,500 6,500 
Direct-reduced iron 1,067 1,262 1,530 1,542 1,700 1,700 1,700 
Tunisia 140 162 196 36 -- -- -- 
Zimbabwe 521 209 277 131 120 150 200 
Total 12,000 11,500 14,400 15,200 15,000 15,000 15,000 


“Estimated; estimated data and totals are rounded to no more that three significant digits; may not add to totals shown. -- Negligible or no production. 
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“Estimated; estimated data are rounded to no more than three significant digits; may not add to totals shown. -- Negligible or no production. 


; Country 1990 
Algeria 836 
Angola 10 
Benin 8 
Congo (Kinshasa) NA 
Egypt 2,240 
Ghana’ -- 
Kenya 20 
Libya 492 
Mauritania NA 
Morocco 7 
Nigeria 220 
South Africa 8,620 
Tunisia 177 
Uganda -- 
Zimbabwe 580 
Undistributed -- 

Total 13,200 

NA Not available. 

'Secondary. 


"Included in "Undistributed." 


TABLE 12 
AFRICA: HISTORIC AND PROJECTED STEEL PRODUCTION, 1990-2009 


(Thousand metric tons) 


1995 


827 


NA 


36 


8,741 
201 


12 
210 


13,600 


2000 
842 


13,900 


TABLE 13 


AFRICA: HISTORIC AND PROJECTED LEAD MINE PRODUCTION, 1990-2009 


(Metal content in metric tons) 


Country 1990 

Algeria 1,100 
Morocco 68,800 
Namibia 18,000 
Nigeria NA 
South Africa 69,400 
Tunisia 2,970 
Total 160,000 


Sora _ Country’ 1990 
Algeria 1,000 
Morocco 64,000 
Namibia 35,100 

Total 100,000 


“Estimated; estimated data are rounded to no more than three significant digits; may not add to totals shown. -- Negligible or no production. 


‘Nigeria also refines a small quantity of primary lead. 
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1995 
1,383 
67,708 
16,084 
NA 
88,449 
6,601 


180,000 


2000 
818 
81,208 
11,114 
165 
75,262 
6,602 


175,000 
“Estimated; estimated data are rounded to no more than three significant digits; may not add to totals shown. NA Not available. 


TABLE 14 
AFRICA: HISTORIC AND PROJECTED PRIMARY REFINED LEAD PRODUCTION, 1990-2009 


(Metric tons) 


1995 — 2000, 
800 6,100 

59,673 66,812 

26,752 -- 

87,200 72,900 


152 
103 
16,100 


2003 
1,108 
38,000 
18,782 
250 
39,941 
5,000 
103,000 


2003 
6,100 
61,473 


67,600 


100 
200 
17,500 


2005° 
900 
65,000 
20,000 
250 
68,000 
3,000 
157,000 


2005° 
6,000 
46,900 


53,000 


260 
18,300 


2007° 
900 
65,000 
20,000 
250 
68,000 
1,000 
155,000 


2007° 
6,000 
65,600 


72,000 


18,500 


2009° 
900 
65,000 
20,000 
250 
68,000 
1,000 
155,000 


2009° 
6,000 
75,000 


81,000 


1.21 


122 


TABLE 15 


AFRICA: HISTORIC AND PROJECTED SECONDARY REFINED LEAD PRODUCTION, 1990-2009 


“Estimated; estimated data are rounded to no more than three significant digits; may not add to totals shown. 
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(Metric tons) 
Country’ 1990 1995 2000 2003 2005° 2007° 2009° 
Algeria 3,500 7,500 -- -- -- -- -- 
Kenya 2,400 2,000 1,000 1,000 1,000 1,000 1,000 
Morocco 2,000 2,600 3,000 3,000 3,500 3,500 3,500 
Nigeria -- 4,000 5,000 5,000 5,000 5,000 5,000 
South Africa 31,200 32,100 46,200 53,000 55,000 55,000 55,000 
Total 39,100 48,200 55,200 62,000 65,000 65,000 65,000 
“Estimated; estimated data are rounded to no more than three significant digits; may not add to totals shown. -- Negligible or no 
production. 
'Egypt and Uganda also refine small quantities of secondary lead. 
TABLE 16 
AFRICA: HISTORIC AND PROJECTED NICKEL MINE PRODUCTION, 1990-2009 
(Metal content in metric tons) 
Country 1990 1995 2000 2003 2005° 2007° 2009° 
Botswana 23,200 18,088 38,420 32,740 33,000 35,000 35,000 
Cameroon -- -- -- -- -- 4,700 4,700 
Madagascar -- -- -- -- -- 30,000 60,000 
Morocco NA NA 84 126 150 150 150 
South Africa 29,000 30,700 36,616 40,842 45,000 60,000 60,000 
Zimbabwe 13,500 11,721 8,160 11,600 11,000 11,000 11,000 
Total 65,700 60,500 83,000 85,300 89,000 140,000 170,000 
“Estimated; estimated data are rounded to no more than three significant digits; may not add to totals shown. -- Negligible or no production. 
NA Not available. 
TABLE 17 
AFRICA: HISTORIC AND PROJECTED PLATINUM MINE PRODUCTION, 1990-2009 
(Metal content in kilograms) 
Country 1990 1995 2000 2003 2005° 2007° 2009° 
South Africa 87,800 102,300 114,459 148,348 170,000 184,000 190,000 
Zimbabwe 21 7 505 4,270 4,600 8,900 14,600 
Total 87,800 102,000 115,000 153,000 175,000 193,000 205,000 
“Estimated; estimated data are rounded to no more than three significant digits; may not add to totals shown. 
TABLE 18 
AFRICA: HISTORIC AND PROJECTED PALLADIUM MINE PRODUCTION, 1990-2009 
(Metal content in kilograms) 
Country 1990 1995 2000 2003 2005° 2007° 2009* 
South Africa 38,300 51,000 55,818 70,946 81,700 96,000 99,000 
Zimbabwe 31 17 366 3,449 3,700 7,700 11,900 
Total 38,300 51,000 56,200 74,400 85,000 104,000 111,000 


TABLE 19 
AFRICA: HISTORIC AND PROJECTED SILVER MINE PRODUCTION, 1990-2009 


(Metal content in kilograms) 


Country 1990 1995 2000 2003 2005° 2007° 2009° 
Algeria 2,500 2,000 1,400 1,700 1,700 1,700 1,700 
Congo (Kinshasha) 84,000 900 -- 35,500 56,000 56,000 70,000 
Ethiopia NA NA 1,018 1,100 900 900 900 
Ghana! 840 2,660 6,101 2,100 2,300 3,100 3,100 
Mali 270 250 -- -- -- -- -- 
Morocco 241,000 204,000 289,000 200,528 200,000 200,000 200,000 
Namibia 92,100 69,000 9,287 45,100 45,000 50,000 50,000 
South Africa 161,000 174,279 144,143 81,000 78,000 78,000 75,000 
Sudan NA NA NA 3,300 3,300 3,300 3,300 
Tanzania -- -- 1,384 7,986 9,400 10,900 10,900 
Tunisia 930 4,000 3,700 3,000 100 100 100 
Zambia 17,000 8,676 4,710 -- 9,100 10,800 10,800 
Zimbabwe 21,200 15,640 3,799 747 -- -- -- 
Total 621,000 481,000 465,000 382,000 406,000 415,000 426,000 
“Estimated; estimated data are rounded to no more than three significant digits; may not add to totals shown. --Negligible or no production. 
NA Not available. 
'Silver content of exported doré gold. 
TABLE 20 
AFRICA: HISTORIC AND PROJECTED TIN MINE PRODUCTION, 1990-2009 
(Metal content in metric tons) 
Country 1990 1995 2000 2003 2005° 2007° 2009° 
Burundi 54 15 8 7 10 10 10 
Cameroon 3 Z -- -- -- -- -- 
Congo (Kinshasa) 100 -- 50 52 -- 20 20 
Namibia 900 2 -- 43 50 50 50 
Niger 38 20 22 1] 20 20 20 
Nigeria 145 250 2,760 3,700 1,000 500 500 
Rwanda 510 242 276 427 420 420 420 
South Africa 1,140 -- -- -- -- -- -- 
Tanzania 15 3 -- -- -- -- -- 
Uganda 25 43 -- -- 120 250 320 
Zambia l -- -- -- -- -- -- 
Zimbabwe’ 1,120 10 by “3 ee 
Total 4,050 587 3,120 4,240 1,600 1,300 1,300 
“Estimated; estimated data are rounded to no more than three significant digits; may not add to totals shown. -- Negligible or no production. 
'Some artisanal tin may be produced, but production cannot be confirmed. 
TABLE 21 
AFRICA: HISTORIC AND PROJECTED TIN METAL PRODUCTION, 1990-2009 
(Metric tons) 
Country 1990 1995 2000 2003 2005° 2007° 2009° 
Congo (Kinshasa) 90 -- -- -- -- -- -- 
Nigeria 130 259 25 25 30 30 30 
Rwanda -- -- -- 200 200 200 200 
South Africa 1,210 ~ -- -- -- -- -- 
Zimbabwe 838 -- -- -- -- -- -- 
Total 2,270 259 25 225 230 230 230 


“Estimated; estimated data are rounded to no more than three significant digits; may not add to totals shown. -- Negligible or no production. 
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1.23 


1.24 


Country’ 1990 1995 2000 2003 2005° 2007° 2009° 

Burundi -- 22 -- 26 30 30 30 
Congo (Kinshasa) 17 -- -- -- -- -- -- 
Rwanda 84 47 108 57 170 170 170 
Uganda 4 17 -- 20 120 120 120 
Zimbabwe l -- -- -- -- -- -- 
Total 106 86 108 103 320 320 320 


AFRICA: HISTORIC AND PROJECTED TUNGSTEN MINE PRODUCTION, 1990-2009 


“Estimated. -- Negligible or no production. 
‘Tungsten is believed to be produced in Nigeria, but information is inadequate for making production estimates. 


Country! 1990 1995 2000 2003 2005 2007° 2009° 
Algeria 4,160 7,174 10,452 5,201 3,000 3,000 10,000 
Congo (Kinshasha) 61,800 4,500 -- -- -- -- 50,000 
Morocco 18,800 79,947 103,064 70,000 107,000 107,000 107,000 
Namibia 37,700 30,209 39,126 60,500 227,000 227,000 227,000 
South Africa 75,000 70,241 62,703 41,239 67,000 67,000 67,000 
Tunisia 3,960 44,244 41,247 36,000 20,000 2,000 1,000 
Total 201,000 236,000 257,000 213,000 424,000 406,000 462,000 
“Estimated; estimated data are rounded to no more than three significant digits; may not add to totals shown. -- Negligible or no production. 
'Nigeria also mines a small quantity of zinc. 
TABLE 24 
AFRICA: HISTORIC AND PROJECTED ZINC METAL PRODUCTION, 1990-2009 
(Metric tons) 
Country’ 1990 1995 2000 2003 2005° 2007° 2009° 
Algeria 23,600 30,000 34,000 32,200 30,000 30,000 34,000 
Congo (Kinshasha) 38,200 -- -- -- -- 50,000 50,000 
Namibia -- -- -- 47,436 150,000 150,000 150,000 
South Africa 92,000 98,782 103,000 116,000 100,000 100,000 100,000 
Total 154,000 129,000 137,000 196,000 280,000 330,000 335,000 


AFRICA: HISTORIC AND PROJECTED ZINC MINE PRODUCTION, 1990-2009 


TABLE 22 


(Metal content in metric tons) 


TABLE 23 


(Metal content in metric tons) 


“Estimated; estimated data are rounded to no more than three significant digits; may not add to totals shown. -- Negligible or no production. 
‘Nigeria also refines a small quantity of zinc. 
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Central African Republic 
Congo (Kinshasa) 
Céte d'Ivoire 
Gabon 
Ghana 
Guinea 
Lesotho 
Liberia 
Namibia 
Sierra Leone 
South Africa 
Tanzania 
Zimbabwe 

Total 


“Estimated; estimated data are rounded to no more than three significant digits; may not add to totals shown. -- Negligible or no production. 


NA Not available. 


Country 

Algeria 
Burkina Faso 
Egypt 
Mali 
Morocco 
Senegal 
South Africa 
Tanzania 
Togo 
Tunisia 
Zimbabwe 

Total 


AFRICA: HISTORIC AND PROJECTED DIAMOND MINE PRODUCTION, 1990-2009 


1990 
1,130 
17,400 
381 
19,400 
12 


48,800 


6,910 
823 
1,200 
8 

840 
1,860 
52 
12,300 


TABLE 25 


(Thousand carats) 


1995 2000 2003 
2,900 4,349 5,000 
16,802 24,635 30,400 
530 464 333 
22,024 15,900 27,000 
75 320 230 

1 1 ] 

632 878 927 
365 369 666 
NA 2 2 
150 170 40 
1,382 1,552 1,481 
214 77 507 
9,683 10,790 12,684 
50 354 237 

204 23 -- 
55,000 59,900 79,500 


TABLE 26 


(P.O, content in thousand metric tons) 


1995 2000 2003 
500 265 280 
NA NA ] 
207 317 400 

| Ge es 
6,399 7,200 7,400 
556 626 530 
1,101 1,083 1,030 
Z 2 1 

930 490 530 
2,181 2,500 2,370 
45 25 37 
11,900 12,500 12,600 


2005° 
7,000 
30,000 
400 
28,000 
270 


200 
86,000 


AFRICA: HISTORIC AND PROJECTED PHOSPHATE ROCK PRODUCTION, 1990-2009 


720 


760 
2,460 
30 
13,000 


2007° 
13,000 
30,000 
460 
28,000 
320 


200 
92,000 


1,200 
2,460 
30 
14,000 


300 
170 
2,500 
770 
16,000 
440 
400 
96,000 


1,200 
2,500 
20 
15,000 


“Estimated; estimated data are rounded to no more than three significant digits; may not add to totals shown. -- Negligible or no production. 


NA Not available. 


Country 
Egypt 
Kenya 
Mozambique 
Sierra Leone 
South Africa 
Total 


“Estimated; estimated data are rounded to no more than three significant digits; may not add to totals shown. -- Negligible or no production. 
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TABLE 27 


AFRICA: HISTORIC AND PROJECTED ILMENITE PRODUCTION, 1990-2009 


600 


(TiO, content in thousand metric tons) 


1995 2000 2003 
30 40 40 
890 954 1,000 
920 994 1,040 


12 
1,090 
1,100 


2007° 
40 
120 
330 
12 
1,090 
1,600 


2009* 
40 
160 
700 
12 
1,090 
2,000 


TABLE 28 
AFRICA: HISTORIC AND PROJECTED SALABLE COAL, 1990-2009 


(Thousand metric tons) 


1.26 


Country 1990 1995 2000 2003 2005° 2007° 2009° 
Botswana 793 898 947 1,035 900 900 900 
Congo (Kinshasa) 100 10 -- 1 2 20 20 
Egypt -- 10 39 58 60 60 60 
Malawi’ 41 15 34 74 90 100 100 
Morocco 526 650 31 -- -- -- -- 
Mozambique 40 40 16 37 40 40 14,000 
Niger 154 135 158 183 190 190 190 
Nigeria 78 29 12 6 10 50 50 
South Africa 175,000 206,210 224,118 239,311 235,000 250,000 250,000 
Swaziland 151 172 178 300 300 400 400 
Tanzania 52 43 79 55 80 80 1,600 
Zambia 382 141 168 50 70 150 200 
Zimbabwe 5,500 5,538 3,809 2,872 2,200 3,000 3,000 
Total 183,000 214,000 230,000 244,000 239,000 255,000 271,000 
“Estimated; estimated data are rounded to no more than three significant digits; may not add to totals shown. -- Negligible or no production. 
‘Malawi was the only producer of lignite in 2003. 
TABLE 29 
AFRICA: HISTORIC AND PROJECTED DRY NATURAL GAS PRODUCTION, 1990-2009 
(Million cubic meters) 
Country 1990 1995 2000 2003 2005° 2007° 2009 
Algeria 48,500 58,100 100,092 98,754 111,000 122,000 125,000 
Angola 538 560 560 -- 3,000 3,000 5,000 
Congo (Kinshasa) -- -- -- 30 30 30 30 
Cote d'Ivoire -- 36 1,146 1,457 1,500 1,900 1,900 
Egypt 7,900 12,536 21,000 28,000 36,500 49,100 53,400 
Equatorial Guinea -- -- 98 1,220 1,350 1,400 1,400 
Gabon 150 150 99 79 80 80 60 
Ghana -- -- -- 112 120 260 260 
Libya 6,200 6,345 5,400 6,000 15,000 25,000 30,000 
Morocco 37 22 44 42 40 40 30 
Mozambique -- -- | 2 2,200 2,200 3,100 
Nigeria 3,230 5,000 21,945 50,000 50,000 57,000 60,000 
Senegal 110 110 56 13 10 10 10 
South Africa -- 1,980 2,088 2,500 2,500 3,000 3,000 
Tanzania -- -- -- -- 375 375 375 
Tunisia 200 250 1,600 1,750 2,100 2,300 2,200 
Total 66,900 85,100 154,000 190,000 226,000 268,000 286,000 


“Estimated; estimated data are rounded to no more than three significant digits; may not add to totals shown. -- Negligible or no production. 
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TABLE 30 


AFRICA: HISTORIC AND PROJECTED CRUDE PETROLEUM, INCLUDING CONDENSATE, PRODUCTION, 1990-2009 


Country 990 992000 20038005" 2007" 2009 
Algeria 444,000 438,730 476,288 580,000 600,000 600,000 620,000 
Angola 174,000 232,800 273,000 321,200 571,000 620,000 700,000 
Benin 1,416 654 -- -- -- -- -- 
Cameroon 64,600 39,400 32,100 25,000 24,000 24,000 24,000 
Chad -- -- -- -- 84,000 84,000 84,000 
Congo (Brazzaville) 58,800 63,875 100,375 87,600 80,000 80,000 60,000 
Congo (Kinshasa) 10,600 10,087 8,500 8,500 9,800 9,800 9,800 
Cote d'Ivoire 770 2,000 2,578 * 7,537 13,000 20,000 24,000 
Egypt 319,000 335,800 285,000 221,219 222,000 222,000 222,000 
Equatorial Guinea -- 2,300 43,029 95,000 90,000 90,000 100,000 
Gabon 100,000 133,000 118,625 87,965 85,000 85,000 80,000 
Ghana -- -- 2,555 3,000 2,200 4,000 4,000 
Libya 502,000 509,175 538,000 543,000 700,000 700,000 720,000 
Morocco 114 36 97 90 90 90 90 
Nigeria 660,000 740,000 783,000 798,000 1,350,000 1,500,000 1,500,000 
Senegal 8 2 1 -- -- -- -- 
South Africa -- -- 6,606 4,068 25,500 22,000 20,000 
Sudan -- 730 67,152 110,000 183,000 274,000 290,000 
Tunisia 36,500 32,690 28,207 24,300 18,000 18,000 17,000 

Total 2,370,000 2,540,000 2,770,000 2,920,000 4,060,000 4,350,000 4,470,000 


(Thousand 42-gallon barrels) 


“Estimated; estimated data are rounded to no more than three significant digits; may not add to totals shown. -- Negligible or no production. 


Country 
Gabon 
Malawi 
Namibia 
Niger 
South Africa 
Total 


AFRICA: HISTORIC AND PROJECTED URANIUM PRODUCTION, 1990-2009 


3,214 
2,681 
2,442 
9,040 


TABLE 31 


(Metal content in metric tons) 


1995 2000 
653 -- 
2,006 2,714 
2,970 2,898 
1,443 861 
7,070 6,470 


2,036 
3,143 

764 
5,940 


2,100 
3,150 

700 
6,000 


2,100 
3,150 

650 
5,900 


“Estimated; estimated data are rounded to no more than three significant digits; may not add to totals shown. -- Negligible or no production. 
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THE MINERAL INDUSTRY OF ALGERIA 
By Philip M. Mobbs 


Algeria is located on the southern coast of the Mediterranean 
Sea between Morocco and Tunisia and shares borders with 
Libya, Mali, Mauritania, Niger, and Western Sahara. With 
an area of 2,381,740 square kilometers, Algeria is the second 
largest country in Africa. Most of the population of this 
northern African nation, which was estimated to be more 
than 32 million in 2003, lived in the northern coastal region 
(U.S. Central Intelligence Agency, 2004§'). The International 
Monetary Fund (2004§) estimated that the Algerian gross 
domestic product (GDP) based on purchasing power parity 
valuation was $197.2 billion? in 2003; GDP per capita based on 
purchasing power parity valuation was estimated to be $6,199. 
Real GDP was estimated to have increased by 6.7% in 2003 
compared with a 4.1% increase in 2002. 


Trade 


The national economy was dominated by mineral fuels that 
accounted for about 97% of the value of total Algerian exports. 
In 2003, exports of hydrocarbons from Algeria were valued at 
$23.9 billion compared with $18.01 billion in 2002. Exports of 
crude oil and condensate (petroleum liquids at surface pressure 
and temperature that were recovered as a coproduct of natural 
gas production) were valued at about $11.29 billion in 2003 
compared with $8.12 billion in 2002. The 38% increase in 
crude petroleum revenue was attributed to the 18% increase 
in the volume of exported crude oil and condensate in 2003 
compared with 2002, and an increase in the prices received for 
crude petroleum, natural gas, and refined petroleum products. 
As an example of the increase in the price of a barrel of crude 
oil on the international market, the average free-on-board cost of 
all crude oil imported into the United States increased to $25.86 
per barrel in 2003 from $22.63 per barrel in 2002 and $20.46 per 
barrel in 2001 (U.S. Energy Information Administration, 2004, 
p. 123; Ministry of Energy and Mines, 2004a§, p 5-8; Office 
Algérien de Promotion du Commerce Extérieur, 20048). 

Other Algerian hydrocarbon exports in 2003 included 
liquefied natural gas (LNG) with a value of $3.77 billion 
(compared with $2.89 billion in 2002); natural gas (by pipeline), 
about $3.74 billion (compared with $2.86 billion in 2002); 
refined petroleum products, $3.02 billion (compared with $2.49 
billion in 2002); and liquefied petroleum gas, $2.16 billion 
(compared with $1.76 billion in 2002). Other mineral and 
mineral-based products exported in 2003 included iron and 
steel, with a value of $59.1 million; fertilizers, $44.9 million; 
methanol, about $23 million; copper cathode and copper 
products, about $22.9 million; zinc, $19.6 million; phosphate 
rock, about $17 million; aluminum and aluminum products, 


'References that include a section mark (§) are found in the Internet 
References Cited section. 

*Where necessary, currency values have been converted from Algerian dinars 
(DA) to U.S. dollars at the average rate of DA80=US$1.00 for 2003. 
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$11.4 million; cement, about $10 million; and mercury, about 
$0.9 million (Ministry of Energy and Mines, 2004a§, p. 5-8; 
Office Algérien de Promotion du Commerce Extérieur, 20048). 

In 2003, 103.7 million barrels (Mbbl) of petroleum products 
were exported from Algeria to the United States, which placed 
Algeria third in rank on the list of suppliers. Algeria was the 
source of 41.3 Mbbl of crude petroleum, which placed the 
country 15th on the list of nations that supplied crude oil to the 
United States. Algeria also exported 1.5 billion cubic meters of 
LNG to the United States in 2003 compared with Canada, which 
exported about 96.9 billion cubic meters of natural gas to the 
United States by pipeline; Trinadad and Tobago, which was the 
source of 10.7 billion cubic meters of LNG; and Nigeria, which 
exported 1.4 billion cubic meters of LNG to the United States 
(U.S. Energy Information Administration, 2004b§, c§). 


Structure of the Mineral Industry 


Subsidiaries of the Ministry of Energy and Mines were 
involved in most mineral production. The Ministry’s 
Mining Patrimony National Agency issued mining licenses 
and titles and the Geology and Mining Control National 
Agency supervised mining. Nonfuel mineral operations fell 
under Mining law No. 01-10 of July 3, 2001, and Decree 
No. 02-65 of June 2, 2002. The National Office of Geological 
and Mining Research (ORGM) was involved in mineral 
exploration. The Ministry of Industry oversaw the private 
and public construction material and mineral product sectors, 
which included brick, cement, copper, glass, lime, and refined 
zinc operations. International oil companies primarily 
operated under contract with the state-owned oil and gas 
company Société Nationale pour la Recherche, la Production, 
le Transport, la Transformation, et la Commercialisation des 
Hydrocarbures s.p.a. (Sonatrach). The national steel and 
national gold production companies were privatized in 2001 and 
2002, respectively. In addition to the National Government- 
owned companies, numerous private companies and local 
public enterprises were authorized to produce aggregates, clay, 
gypsum, marble, or salt. The Ministry of Energy and Mines 
(2004b§) published a directory that listed information about 
public and private companies in the energy and mining sectors. 


Commodity Review 
Metals 


Gold.—Enterprise d’ Exploitation des Mines d’Or S.p.a. 
(ENOR) mined ore from trenches at Tirek, which was located 
400 kilometers (km) southwest of Tamanrasset, and at midyear 
began mining at Amesmessa, which was located about 60 km 
south of the operation at Tirek. At yearend, ENOR’s majority 
equity owner was GMA Resources plc of the United Kingdom, 
which had acquired Gold Mines of Algeria Pty. Ltd. of Australia 
in March 2003. 


2.1 


The mill at the Tirek pit processed about 7 metric tons per 
hour (t/hr) of ore until August 2003 when milling was suspended 
because of mechanical problems. The mill was restarted in 
December at the rate of 8 t/hr. ENOR began a proposed 269- 
hole 18,000-meter (m) reverse circulation (RC) program in 
October and an 83-hole 2,200-m diamond drill exploration 
program in November. Drillcorp International Ltd. was 
contracted for the RC program, and ORGM ran the diamond 
drill program. More than 13,000 m of the RC and 354 m of 
the diamond drill programs were completed by yearend. 

In December, ENOR’s successful negotiations with the 
Government resulted in the permission to use explosives to mine 
ore (Mining Journal, 2003b, c; GMA Resources plc, 20048). 

Iron and Steel.—Ispat Annaba S.p.a. proposed a $132.5 
million program to restore the steel output of the El Hadjar 
works to 1.75 million metric tons per year (Mt/yr) by yearend 
2004. The company had secured a $25 million loan for the 
program from the International Finance Corp. Nominal capacity 
of the blast furnace facility was about 1.8 Mt/yr; one of the 
plant’s two blast furnaces, however, was idle. Rehabilitation 
of the second blast furnace would include a $4 million dust 
extraction system. Ispat Annaba proposed to rebuild the 
facility’s third slab caster, which would have a 600,000- 
t/yr capacity, and expected to start up the new 400,000-t/yr 
reinforcing-bar mill in 2004 (International Finance Corp., 2003; 
Metal Bulletin, 2003). 

Mercury.—A severe shipping flask shortage resulted in 
curtailed mercury production in Algeria (Mining Journal, 
2003a). 


Industrial Minerals 


Cement.—Algerian Cement Co. started cement production 
in September when the mill at M’Sila began grinding imported 
cement clinker. Completion of the 2.2-Mt/yr capacity cement 
kiln was slated for 2004 (ORASCOM Construction Industries, 
2003, p. 5). 

Sand.—Gold and Industrial Minerals, which was a subsidiary 
of ORGM, evaluated the feasibility of producing silica sand 
near Boussaada. Proposed production would be marketed to 
domestic cement, ceramic, and construction companies. 


Mineral Fuels 


In February, the Organization of the Petroleum Exporting 
Countries (OPEC) raised the crude oil production ceiling for 
Algeria to 782,000 barrels per day (bbl/d) from 735,000 b/d. 
Algeria’s average daily production of 1.2 Mbbl of crude oil 
exceeded the OPEC quota in 2003. Condensate (about 445,000 
bbl/d) and natural gas liquids production was not subject to 
the OPEC quotas (Organization of the Petroleum Exporting 
Countries, 2003; U.S. Energy Information Administration, 
2004a8). 

International oil and gas companies that had interests in 
exploration or production contracts with Sonatrach (through 
local subsidiaries or in joint ventures) included Algerian Libyan 
Arab Oil Exploration and Production Co. of Algeria, Amerada 
Hess Corp. of the United States, Anadarko Petroleum Corp. of 
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the United States, BHP Billiton Plc of the United Kingdom/BHP 
Billiton Ltd. of Australia, BP p.|.c. of the United Kingdom, 
Burlington Resources Inc. of the United States, China National 
Petroleum Corp. of China, Compafiia Espafiola de Petroleos, 
S.A. of Spain, Edison S.p.A. of Italy, ENI S.p.A. of Italy, Exxon 
Mobil Corp. of the United States, First Calgary Petroleum 

Ltd. of Canada, Gulf Keystone Petroleum Co. L.L.C. of the 
United Arab Emirates, Gaz de France Group of France, Itochu 
Oil Exploration Co. Ltd. of Japan, Japan National Oil Corp of 
Japan, Kuwait Foreign Petroleum Exploration Co. of Kuwait, 
Meersk Olie og Gas A.S. of Denmark, Medex Petroleum North 
Africa Ltd. of Tunisia, Numhyd a.r.|. of Algeria and Tunisia, 
Petro-Canada of Canada, Petrofac Resources International Ltd. 
of the United Kingdom, Petroliam Nasional Bhd. of Malaysia, 
Repsol YPF, S.A. of Spain, Rosneft-Stroytransgaz Ltd. of 
Russia, RWE Dea AG of Germany, Talisman Energy Inc. of 
Canada, Teikoku Oil Co., Ltd. of Japan, Total S.A. of France, 
Vietnam Oil and Gas Corp. of Vietnam, and Woodside Energy 
Ltd. of Australia. 

The consortium of the BHP Billiton Group (45%), Japan 
Ohanet Oil and Gas Co. (which comprised Japan National 
Oil Corp of Japan, Itochu Oil Exploration Co. Ltd. of Japan, 
and Teikoku Oil Co., Ltd. of Japan) (30%), Woodside Energy 
(Algeria) Pty. Ltd. (15%), and Petrofac Resources (Ohanet) LLC 
(10%) began natural gas production from the Ohanet project 
under a risk service contract with Sonatrach. The $1 billion 
development project was designed to process almost 20 million 
cubic meters per day of wet natural gas and to recover 30,000 
bbli/d condensate and about 26,000 bbi/d liquefied petroleum gas 
(Petrofac Resources International Ltd., 2003). China National 
Oil and Gas Exploration and Development Corp. (CNODC), 
which was a subsidiary of China National Petroleum Corp., won 
a contract to develop oilfields in the Sbaa basin and to build an 
oil refinery at Adrar with the capacity of about 13,000 bbi/d. 
Sonatrach estimated that the CNODC project would cost $350 
million (Société Nationale pour la Recherche, la Production, 
le Transport, la Transformation, et la Commercialisation des 
Hydrocarbures s.p.a., 2003). Algeria’s other oil refineries were 
operated by the state companies Société Nationale de Raffinage 
de Pétrole-NAFTEC s.p.a. and Sonatrach. 

The U.S. Energy Information Administration (2004a§) 
reported that as of January 1, 2004, Algeria’s estimated natural 
gas reserves were about 4.5 trillion cubic meters and crude oil 
reserves were about 11.3 billion barrels. 


Outlook 


Owing to its location close to Europe (which was the 
major market for its minerals), its known undeveloped and 
inferred hydrocarbon deposits, and its infrastructure, Algeria’s 
hydrocarbon sector is expected to continue to be a magnet for 
foreign direct investment. In a frequently referenced study, 
Bayphase Ltd. of the United Kingdom estimated that the 
continued development of the Algerian hydrocarbon sector 
could absorb $50 to $73 billion in domestic and foreign 
investment between 2003 and 2013, compared with an average 
of $2 billion per year that international companies had invested 
in joint ventures with Sonatrach between 1999 and 2003. 
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Natural gas production projects under development included In 
Salah (production expected in 2004), In Amenas (2005), and 
Gassi Touil (2007) (Oil & Gas Journal, 2003; Medjelled, 2004). 
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Commodity” : 


TABLE 1 


ALGERIA: PRODUCTION OF MINERAL COMMODITIES! 


(Metric tons unless otherwise specified) 


METALS 
Cadmium, refined 
Gold kilograms 
Iron and steel: 
Iron ore, gross weight thousand tons 
Metal: 
Pig iron’ do. 
Steel, crude do. 
Lead: 
Concentrate, Pb content 
Metal, refined® 
Mercury kilograms 
Silver® do. 
Zinc: 


Concentrate, Zn content 


Metal, smelter output 
INDUSTRIAL MINERALS 


Barite, crude 


Cement, hydraulic” : thousand tons 


Clays: 
Bentonite 
Fuller's earth 
Kaolin 

Diatomite 

Feldspar 


Gypsum® thousand tons 


Lime, hydraulic” 


Marble 
Blocks 
Crushed stone 
Slabs 


thousand cubic meters 


thousand square meters 


Nitrogen, N content of ammonia’ 


Phosphate rock: 
Gross weight thousand tons 
P.O; content® do. 
Pozzolan “ 
Salt, brine and sea salt 
Sand thousand cubic meters 


Sulfur, S content of sulfuric acid‘ 


MINERAL FUELS AND RELATED MATERIALS 


Coke thousand tons 
Gas, natural: 
Gross million cubic meters 
Dry* do. 
Helium, liquid‘ do. 
Methanol 
Natural gas plant liquids thousand 42-gallon barrels 
Petroleum: 
Crude, including condensate do. 
Refinery products: 
Liquefied petroleum gas do. 
Gasoline do. 
Naphtha do. 
Kerosene and jet fuel do. 
Distillate fuel oil do. 
Lubricants do. 
Residual fuel oil do. 
Other do. 
Total do. 


See footnotes at end of table. 
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1999 


1,215 
5,700 
240,327 
1,400 


9,808 
32,200 


50,510 
7,500 


15,491 
2,489 
16,833 
2,563 
2,820 
1,316 
76,000 


17 
67,090 
280 
455,400 


1,096 
340 
350,000 
163,748 
200 
16,300 


400 


128,783 
97,151 


16 4 


NA 
85,411 


457,158 


6,191 
20,310 
32,757 
10,428 
48,132 

777 
37,842 
2,884 
159,32] 


2000 


10 


818 
6,100 
215,625 
1,400 


10,452 
34,000 


51,925 
8,300 


22,708 
3,431 
11,616 
2,500 
707 
1,341 
96,000 


25 
81,907 
250 
457,900 


877 

265 
360,000 
182,000 
200 
11,800 


409 


139,499 
100,092 
10 

NA 
95,619 


476,288 


6,322 
17,964 
32,124 
12,458 
44,820 

770 
36,803 
3,044 
154,305 
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2001 


10 
300 


1,291 


1,250 
850 


891 
6,000 
320,091 
1,700 


10,693 
34,000 


43,020 
8,300 


21,286 
3,254 
13,356 
2,863 
281 
100,000 
209 

33 
109,872 
224 
482,000 


939 
280 
362,000 
184,682 
209 
7,200 


441 


140,740 
102,332 
16 
94,030 
99,800 


464,600 


6,600 
17,390 
34,370 
11,510 
49,790 

790 
42,930 
2,850 
166,230 


2002 


10 
369 


1,202 


1,300 ' 
1,091 ° 


1,105 
6,000 
307,119 
1,700 


8,576 
26,136 4 


51,773 
9,000 


27,178 
3,521 
9,505 
3,185 

322 
100,000 
392 

23 
108,682 
215 
563,100 


740 
230 
451,000 
205,321 ' 
392 
19,300 


450 © 


139,998 
101,557 
17 
91,470 
100,850 


499,890 


6,870 ° 
16,540 
33,690 
10,770 * 
45,100 * 

875 
38,850 ° 
2,690 
155,385 ° 


2003? 


10 
365 


1,378 


1,300 
1,051 


1,108 
6,100 
17,571 
1,700 


5,201 
32,200 


45,649 
9,000 


25,346 
2,573 
16,591 
2,595 
350 
100,000 
495 

24 
105,249 
180 
578,200 


905 
280 
500,000 
191,017 
495 
20,000 


450 


137,634 
98,754 
19 
115,690 
98,100 


580,000 


7,050 
16,150 
34,230 
10,170 
46,150 

980 
41,150 
2,120 
158,000 


TABLE 1--Continued 
ALGERIA: PRODUCTION OF MINERAL COMMODITIES! 


“Estimated; estimated data are rounded to no more than three significant digits; may not add to totals shown. PPreliminary. ‘Revised. 

NA Not Available. -- Zero. 

'Table includes data available through July 23, 2004. 

"In addition to the commodities listed, secondary aluminum, secondary lead, and secondary copper may be produced in small quantities; crude 
construction materials for local consumption, and copper, fertilizer, marble slabs, methanol, perlite, urea, and volcanic tuff are produced, but 
available information is inadequate to make estimates of production levels. 

*In addition to the commodities listed, about 700 metric tons per year of caustic soda had been estimated to be produced. 


“Reported figure. 
*Erroneous cement units (metric tons instead of thousand tons) were used in previous Algeria production tables published during the period 


1997 to 2000. 


“Includes about 50,000 metric tons per year of plaster. 
"Additional nitrogen was produced by Helios s.p.a., which is a helium liquids production company. In 1999, the last year for which data 


are available, Helios produced more than 68,000 42-gallon barrels of liquid nitrogen and 14 million cubic meters of gaseous nitrogen. 


*Excludes gas used in reinjection, flaring, venting, and transmission losses. 
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THE MINERAL INDUSTRY OF ANGOLA 


By George J. Coakley 


The Republic of Angola had a population of about 11 million 
in a 1,246,700-square-kilometer (km) area. The area includes 
Cabinda, which ts a coastal strip 100-kilometers (km) wide and 
150-km long that is located between the Republic of the Congo 
[Congo (Brazzaville)] and the Democratic Republic of the 
Congo [Congo (Kinshasa)]. The mineral economy of Angola 
was dominated by petroleum; diamond was another important 
source of revenue. Petroleum accounted for 45% of the gross 
domestic product (GDP) and more than 90% of exports. 
Angola’s GDP based on purchasing power parity was estimated 
to be $32 billion, and the per capita GDP was estimated to 
be $2,201 in 2003. Despite increased oil production in 2003, 
the real GDP growth rate was reported to be only 3.4%. The 
excessively high inflation rate was reduced to less than 50% in 
2003 from 325% in 2001 (U.S. Central Intelligence Agency, 
2003§'; International Monetary Fund, 2004§). 

According to the International Monetary Fund (2003§), the 
country had a favorable merchandise trade balance of payments 
in 2002 (the latest year for which data were available) of $4.65 
billion based on export values of $8.36 billion, of which crude 
oil exports accounted for $7.56 billion; diamond, $638 million 
(at an average value of $127 per carat); and refined petroleum 
products, $95 million. Merchandise imports were valued at 
$3.71 billion. The major export trading partners, in terms of 
value of trade, were the United States (42%), the European 
Union (29%), and China (19%). The major import trading 
partners were the United States (42%), the European Union 
(38%), and South Africa (12%). 


Commodity Review 
Industrial Minerals 


Diamond.—Despite the civil war and United Nations 
sanctions against illegally mined diamond, officially reported 
diamond production between 2001 and 2003 averaged about 
5 million carats per year. As a result of the end of the civil war 
in 2002, official diamond production was expected to increase 
by two to three times during the next several years. Actual 
Angolan diamond production, however, was expected to decline 
slightly in 2003 and 2004 in response to the Government’s 
efforts to deport foreign miners [primarily from Congo 
(Kinshasa)] who were illegally exploring for, producing, and 
smuggling diamond from the northern provinces. 

Sociedade Miniera de Catoca Ltda. (SMC) remained the 
leading producer with an output of about 2.8 million carats 
from its Catoca kimberlite pipe, which is located 35 km south 
of Saurimo. SMC was a joint venture of Empresa Nacional de 
Diamantes de Angola (Endiama) (32.8%), Joint Stock Company 
Almazy Rossii-Sakha (ALROSA) of Russia (32.8%), Odebrecht 


'References that include a section mark (§) are found in the Internet 
References Cited section. 
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Mining Services Inc. of Brazil (18.4%), and the Leviev Group 
of Israel (16%). SMC planned to invest more than $50 million 
between 2002 and 2005 to increase production capacity to 

7 million metric tons per year of ore, which was expected to 
yleld more than 4.8 million carats per year and to increase the 
company’s annual revenues by $300 million to $350 million. 
ALROSA was building a 16-megawatt hydropower plant on the 
Chikapa river that would furnish electricity to the Catoca Mine. 
Estimates of reserves in the Catoca kimberlite were reported to 
be 271 million metric tons of ore that contained 189.3 million 
carats of diamond (Pravda, 2002§; Sociedade Miniera de Catoca 
Ltda., 2002a§, b§; Antwerp Facets News Service, 20038). 

The exploration rights of De Beers Angola Prospecting Ltd. (a 
wholly owned subsidiary of De Beers Consolidated Mines Ltd.) 
had been suspended in May 2001. Previously, De Beers had 
discovered 17 new kimberlites in its concession areas in Lunda 
Norte and Lunda Sud Provinces. In late 2002, negotiations 
between De Beers and the Angolan Ministry of Mines and 
Geology were reopened and extended repeatedly through 2003 
(Crankshaw, 2003; De Beers Group, 2003). 

In September 2002, the Trans Hex Group Ltd. of South Africa 
acquired a 30% interest in two alluvial diamond concessions 
at Fucuama and Luarica, which had total diamond resources 
estimated to be 1.7 million carats. The Luarica diamond mine 
was opened in 2003, and the startup of production at Fucuama 
was scheduled for 2004. Trans Hex’s partners on the projects 
included Endiama (40%) and the local companies Micol and 
Som Veterang (12.5% each). The Luarica Mine was expected 
to yield 800,000 carats of diamond valued at an estimated $170 
million during its first 5 years of operation (African Mining, 
2003§; Trans Hex Group Ltd, 2003$). 

The Camafuca Operating Joint Venture, which comprised 
Endiama, SouthernEra Resources Ltd. of Canada, and Welox 
Ltd. of Israel, continued its efforts to incorporate as Sociedade 
Mineira do Camafuca, Ltda. SouthernEra, which had completed 
the Phase I feasibility study on the Camafuca-Camazamba 
kimberlite project in 2001, had an 18% free carried interest 
in the Joint Venture. SouthernEra had estimated that the total 
resources at Camafuca to a depth of 145 meters were 210 
million cubic meters at an average grade of 0.111 carat per cubic 
meter and contained 23.24 million carats of diamond. An initial 
5-year-long Phase I project would remove 6.13 million cubic 
meters of dredged material that contained an average grade of 
0.18 carat per cubic meter, which would yield 220,000 carats per 
year with a projected value of $117 per carat. Dredged material 
will be moved by a slurry pipeline to a land-based conventional 
dense-media separation plant. The estimated capital cost of the 
project was $25 million, which will be contributed by Welox 
(SouthernEra Resources Ltd., 2002§, 2003$). 

In 2003, following a 4-year forced closure, Petra Diamonds 
Ltd. and partners Endiama and Moyoweno Ltda., which was 
a private Angolan company, resumed exploration work on the 
Alto Cuilo project in Lunda Norte Province, where Petra had 
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discovered a kimberlite pipe in 1998. In June, Petra announced 
the discovery of three additional kimberlites. A drill program to 
evaluate the kimberlites was scheduled for 2004. 

DiamondWorks Ltd. of Canada retained interest in the 
Yetwene alluvial diamond project, which had been maintained 
on a care-and-maintenance basis since November 1999. 
Sociedade de Desenvolvimento Mineiro de Angola, S.A.R.L., 
which was a joint venture of Endiama and Odebrecht Mining 
Review Inc. of Brazil, held an 85,600-km? alluvial diamond 
concession in the Cuango River Valley near the town of 
Luzamba in northeastern Angola. The operations included the 
Tazua alluvial mine and a final recovery plant at Luzamba. In 
2003, diamond valued at $177 million was produced, but the 
concession was expected to be mined out in 2004 (Partnership 
Africa Canada, 20048). 

Negotiations concerning the Heads of Agreement among 
Endiama, International Defense and Security Forces Resources 
NV (IDAS) of the Netherlands Antilles (a wholly owned 
subsidiary of American Mineral Fields, Inc. of Canada), and 
Twins Ltd. of Angola continued through 2003. IDAS held an 
interest in the Cuango River area prospecting license and a 
mining license in the Cuango Valley (American Mineral Fields, 
Inc., 2003§; Adastra Minerals Inc., 20058). 

In late December, New Millennium Resources NL of 
Australia acquired 100% interest in Angola Resources Pty. Ltd., 
a company that held 34% interest in the Lapi diamond project 
(Concession C9) with partners Endiama (51%) and Mombo 
Lda. (15%). Other companies involved in diamond exploration, 
production, and/or prospect development in Angola included 
Associacao Chitotolo, which was owned by Sociedade Miniera 
de Lumanhe (50%), ITM Mining Ltd. (35%), and Endiama 
(15%); Sociedade Mineira do Cuangoi Lda., which was a joint 
venture of Endiama, ITM, and Lumanhe; and a joint venture 
between Sociedade Miniera do Lucapa (51%) and Sociedade 
Portuguese de Empreendimentos (49%), which operated 
several alluvial projects in the Lunda Norte and the Lunda 
Sud Provinces that included the Calonda, Lucapa, and Mufuto 
projects. 


Mineral Fuels 


Petroleum and Natural Gas.—The oil industry was 
beginning to move into the production development phase 
following the highly successful offshore deepwater petroleum 
exploration programs of the past 7 years. Major international 
oil companies that held oil production-sharing agreements 
or operated in joint-venture consortia with the state-owned 
Sociedade Nacional de Combustiveis de Angola (Sonangol) 
included BP p.|.c., ChevronTexaco Corp., Eni SpA, Exxon 
Mobil Corp., Norsk Hydro ASA, the Royal Dutch/Shell Group, 
Statoil ASA, and Total S.A. (formerly TotalFinaElf S.A.). 
Although, historically, nearly two-thirds of 011 production came 
from ChevronTexaco’s block 0, new deepwater discoveries 
in blocks 14, 15, 17, 18, and 31 will significantly expand 
production when the oil deposits are developed. 

BP continued to plan for the proposed Greater Plutonio 
project, which would develop the Cobalto, the Cromio, the 
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Galio, the Paladio, the Platina, and the Plutonio oilfields in 
block 18. BP expected to award construction contacts in 2004. 
BP also announced that the successful Marte-1 exploration well 
resulted in a new oil discovery on block 31. 

ChevronTexaco awarded contracts for the development the 
Belize, the Benguela, the Lobito, and the Tomboco oilfields 
in block 14. Initial production from the Belize and Benguela 
Fields was expected in late 2005. ChevronTexaco also 
proceeded with the Angola LNG project, which was proposed 
to develop a 4-million-metric-ton-per-year-capacity liquefied 
natural gas train near Soyo (ChevronTexaco Corp., 2003). 

In 2003, Esso Exploration Angola (block 15) Ltd. (a 
subsidiary of ExxonMobil) initiated production of about 80,000 
barrels per day (bbi/d) of crude oil from the Xicomba oilfield 
in block 15, and ExxonMobil announced the discovery of three 
new oil deposits in block 15—the Clochas, the Kakocha, and 
the Tchihumba. Hyundai Heavy Industries Co. Ltd. started 
the fabrication of two floating, production, offloading, and 
storage (FPSO) vessels for the Kizomba A and B oilfields, 
and ExxonMobil started engineering work on the Kizomba C 
prospect. Kizomba A was scheduled to come onstream in 2004, 
Kizomba B in 2006, and Kizomba C in 2007 (Exxon Mobil 
Corp., 2004, p. 9-10). 

In block 17, Total brought the Jasmim Field onstream in 
2003. Production from the 8-well Jasmim Field was piped to 
the Girassol FPSO on block 17. The FPSO processed about 
230,000 bbl/d of crude oil from the Firassol and the Jasmim 
Fields. Sonagol authorized the development of the Dalia Field, 
which also was in block 17. Initial Dalia production was 
expected in 2006 (Rigzone.com, 20038). 

Delays continued to impede the construction of the proposed 
200,000-bbI1/d oil refinery at Lobito. Construction of the 
refinery, which was originally scheduled to be completed in 
2006, was expected to continue into 2008 (Xinhua online, 
20048). 

An estimated $20 billion has been scheduled for investment 
by 2007 in the development of Angola’s petroleum resources, 
with Angola projected to surpass Algeria and Libya to become 
the second leading oil producer in Africa after Nigeria. 
Petroleum production was expected to increase to 1.5 million 
barrels per day (Mbbl/d) by 2005, to 1.7 Mbbl/d by 2007, 
and to 1.9 to 2.0 Mbbi/d by 2010 from 730,000 bbl/d in 2001 
(Aremu, 2001§; Embassy of Angola, Washington, DC, 20028). 
Additional information on the Angolan petroleum sector is 
available from the U.S. Energy Information Administration 
(2004§, 20058). 


Outlook 


The end of more than 25 years of civil war in 2002 held the 
promise that Angola could finally begin to rebuild its society 
and economy. Strengthened by the very significant offshore 
oil discoveries since 1998, the redevelopment of Angola will 
be based on the development of its rich offshore petroleum 
endowment and, to a lesser extent, the reopening of access to 
its land-based diamond resources to new foreign investment. 
With the end of the civil war, the country may now be able to 
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take advantage of advances in mineral exploration concepts 
and technology, which could help evaluate its potential for new 
metal mining developments, such as copper, iron ore, nickel, 
and platinum-group metals. The large number of land mines 
that remained in place since the end of the civil war could be a 
restraint on geologic fieldwork in some localities. 

For additional coverage of the mineral industry of Angola, 
see the 2000 and 2002 Minerals Yearbooks, Volume III, Mineral 
Industries of Africa and the Middle East. 


References Cited 


ChevronTexaco Corp., 2003, Angola LNG project—Appointment of financial 
advisor: Luanda, Angola, ChevronTexaco Corp. press release, May 23, | p. 

Crankshaw, Paul, 2003, Angola, in Mining annual review 2003: London, 
United Kingdom, Mining Communications Ltd., CD-ROM. 

De Beers Group, 2003, Endiama and De Beers extend moratorium: Luanda, 
Angola, De Beers Group press release, March 17, 1 p. 

Exxon Mobil Corp., 2004, 2003 summary annual report: Irving, Texas, Exxon 
Mobil Corp., 42 p. 


Internet References Cited 


Adastra Minerals Inc., 2005 (January 31), MD&A, accessed February 23, 2005, 
at URL http://www.sedar.com/csfsprod/data52/filings/00734 1 70/00000001/ 
s%3A%SCSEDAR%SCAdastra%5CFinancials%5C3 1 Oct2004%5C3 1Oct20 
04MD%26A.pdf. 

African Mining, 2003 (May 7), Angola—Luarica diamond mine 
inaugurated, Bulletin No. 207, accessed November 30, 2003, at URL 
http://www.sacnasp.org.za/bulletin/bulletin207.pdf. 

American Mineral Fields, Inc., 2003, Annual report 2002, London, accessed 
November 23, 2003, at URL http://www.am-min.com/reports/2002/ 

AMZ Annual Report 2002.pdf. 

Antwerp Facets News Service, 2003 (November 18), Alrosa to 
construct hydroelectric plant to power Angolan mine, accessed 
February 22, 2005, at URL http://www.antwerpfacets.com/newsagency/ 
detail.aspx?NewsletterID=24&NewsletterltemID=204. 

Aremu, Moses, 2001 (September 22), Angola—Deepwater developments 
blooming, Oil and Gas International, accessed December 7, 2002, at URL 
http://www.oilandgasinternational.com/departments/special_features/ 
angola.html. 

Embassy of Angola, Washington, DC, 2002, Angola poised to become Africa’s 
second largest oil producer, O Pensador, March/April, Economic Notes, 
accessed December 12, 2002, at URL http://www.angola.org/news/pensador/ 
index.html. 

International Monetary Fund, 2003 (September 10), Angola—Selected issues 
and statistical appendix, Country Report No. 03/292, accessed November 23, 
2003, at URL http://www.imf.org/external/pubs/cat/longres.cfm?sk=16872.0. 

International Monetary Fund, 2004 (September), Angola, World Economic 
Outlook Database, accessed September 29, 2004, at URL http://www.imf.org/ 
external/pubs/ft/weo/2004/02/data/index.htm. 


Partnership Africa Canada, 2004, Diamond industry annual review—Republic of 


Angola 2004, accessed December 30, 2004, at URL http://www.pacweb.org/ 
e/images/stories/documents/angola_ev4.pdf. 

Pravda, 2002 (December 26), ALROSA to set up subsidiary in Angola, 
accessed November 22, 2003, at URL http://english.pravda.ru/ 
comp/2002/12/26/41404_ .html. 

Rigzone.com, 2003 (December 2), Total starts Jasmim production offshore 
Angola, accessed February 23, 2005, at URL http://www.ngzone.com/news/ 
article.asp?a_id=9713. 

Sociedade Miniera de Catoca Ltda., 2002a, Catoca—Geologia, accessed 
January 22, 2003, at URL http://www.catoca.com. 

Sociedade Miniera de Catoca Ltda., 2002b, Catoca—Informacées econémicas 
e financeiras and Acées estartégicas [Catoca—Economic and financial 
information and strategic actions], accessed January 22, 2003, at URL 
http://www.catoca.com. 


ANGOLA—2003 


SouthernEra Resources Ltd., 2002 (April 20), SouthernEra Resources Ltd. 
annual report for 2001, accessed January 9, 2003, at URL http://www. 
southernera.com/SUFannual2001 pdf. 

SouthemEra Resources Ltd., 2003 (April 10), SouthernEra Resources Ltd. 
annual report for 2002, accessed November 22, 2003, at URL http://www. 
southernera.com/investors/financials.html. 

Trans Hex Group Ltd., 2003, Annual report for the year ended March 31, 2003, 
accessed November 30, 2003, at URL http://www.transhex.co.za/ 

Annual Report 2003 PDFs/Transhex 2003 annual report.pdf. 

US. Central Intelligence Agency, 2003, Angola, World Factbook 2003, accessed 
November 26, 2003, at URL http://www.cia.gov/cia/publications/factbook/ 
geos/ao.html#Econ. 

US. Energy Information Administration, 2004 (February), Angola, Country 
Analysis Brief, accessed November 23, 2004, at URL http://www.eia.doe.gov/ 
emeu/cabs/angola.html. 

U.S. Energy Information Administration, 2005 (January), Angola’s 
oil exploration/production blocks, accessed February 23, 2005, at 
URL http://www.eia.doe.gov/emeu/cabs/angola_blcks.html. 

Xinhua online, 2004 (May 24), Angola may double oil production by 2008— 
Official, accessed February 23, 2005, at URL http://www.news.xinihuanet.com/ 
English/2004-05/25/content_1488093.htm. 


Major Sources of Information 


Angolan Mining Association 
Rua Cte Nzaji 7 
Luanda, Angola 
Telephone: (244-2) 320 656 
Empresa Nacionale de Diamantes de Angola (Endiama) 
Av. Major Kanhangulo No. 100 
Caixa Postal 1247 
Luanda, ANGOLA 
Telephone: (244-2) 337-276 
Fax: (244-2) 330-377 
E-mail: endiama@endiama-angola.com 
Internet: http://endiama-angola.com 
Ministry of Geology and Mines (Ministério de Geologia e 
Minas) 
Avenida Comandante Gika 
Caixa Postal 1260 
Luanda, Angola 
Telephone: (244-2) 326-724 or 322-766 
Fax: (244-2) 321-655 or 322-569 
Ministry of Petroleum (Ministério dos Petroleos) 
Avenida 4 de Fevereiro 
Luanda, Angola 
Telephone: (244-2) 337 448/492/493 
Fax: (244-2) 335 381 
Sonangol Holding (Sociedade Nacional de Combustiveis de 
Angola) 
Rua 1° Congresso do MPLA, N.° 8 16 
Caixa Postal 1316 
Luanda, Angola 
Telephone: (244 2) 334-448 or 331-690 
Fax: (244 2) 391-782 
Telex: 2089 SONANG AN 
E-mail: secretariageral@sonangol.co.ao 
Internet: http://www.sonangol.co.ao 
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TABLE 1 
ANGOLA: PRODUCTION OF MINERAL COMMODITIES! 


Commodity 1999 2000 2001 2002 2003 

INDUSTRIAL MINERALS 
Cement, hydraulic thousand metric tons 350 * 350 * 350 * 350 * 597 
Diamond”? thousand carats 3,806 4,313 5,159 5,022 5,000 
Granite“ thousand cubic meters 1,500 1,500 1,500 1,500 1,500 
Marble° do. 100 100 100 100 100 


Sait  s—“‘—~‘~s~*~*~:”:””C*~sC‘CSC#C#C#Mmetricttons=—=—(30,000 30,000 = 30,000 = 30,000 ~—S—— 30,000 
MINERAL FUELS AND RELATED MATERIALS 


Petroleum: 

Gas, natural: 
Gross” million cubic meters 5,800 11,613 at wt sas 
Dry do. 560 560 save -- a8 


“Estimated; estimated data are rounded to no more than three significant digits. "Revised --Zero. 
‘Includes data available through September 2004. 

Does not include smuggled production. 

*Production was approximately 90% gem and 10% industrial grade. 

“Includes asphalt and bitumen. 

*Angola has no natural gas distribution system. Most gas was vented and flared. 
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TABLE 2 
ANGOLA: OIL AND GAS DISCOVERIES AND PROPOSED INVESTMENT FROM 1996-2011'°? 


a a 


Investment 
Operating company Development Commodity Capacity (million dollars) Startup date Comments, reserves, etc. 
ChevronTexaco Corp.’ Block 0 - Cabinda Petroleum 100,000 to 2,000 2006 Concession extended 2010 
600,000 bbl/d to 2030. 
Do. Block 0 - North Nemba do. 40,000 bbli/d 2001 NA. 
ChevronTexaco Corp.” Block 14 - Kuito do. 80,000 bbl/d 400 2001 Discovered 1997, 400 Mbbl. 
Do. Block 14 - Kuito Phase 3 do. 55,000 to 85,000 50 October NA. 
Development bbi/d 2001 
Do. Block 14 - Benguela do. Discovered January 1998. 
Do. Block 14 - Landana do. Discovered October 1998. 
Do. Block 14 - Landana 2a do. Discovered December 2001. 
Do. Block 14 - Belize do. Discovered 1998. 
Do. Block 14 - Tombocco do. Discovered October 2000. 
Do. Block 14 - Lobito-1X do. Do. 
Do. Block 14 - Tombua do. Discovered July 2001. 
Do. Block 14 - Gabela-| do. Discovered July 2002. 
Do. Benguela/Belize Development do. 140,000 bbl/d NA. 
Do. Block 14 - Negage do. Discovered December 2002. 
ChevronTexaco (32%), Luanda LNG plant Natural 5 billion cubic 2,000 2006 Gas processing plant. Angolan 
Sonangol (20%) gas meters per year natural gas reserves = 270 
(4 Mt/yr) billion cubic meters. 
Summary 6,000 by 2006 Block 14 total = 3 Gbbl. 
ExxonMobil Angola° Block 15 - Kissanje Petroleum Discovered 1998. 
Do. Block 15 - Marimba do. Do. 
Do. Block 15 - Hungo do. Do. 
Do. Block 15 - Dikanza do. Do. 
Do. Block 15 - Chocalho do. Discovered July 1999. 
Do. Block 15 - Xicomba do. Discovered September 1999. 
Do. Block 15 - Xicomba FPSO do 80,000 bbl/d 2003 100 MbbIl reserves. 
Do. Block 15 - Mondo do. Discovered June 2000. 
Do. Block 15 - Saxi-1 do. Discovered August 2000. 
Do. Block 15 - Batuque-1 do. Discovered November 2000. 
Do. Block 15 - Kizomba-A FPSO do. 250,000 bbl/d 3,100 2004 Develops Hunga and Chocalho 
fields, 1 Gbbl reserves. 
Do. Block 15 - Kizomba-B FPSO do. 250,000 bbl/d 3000 2006 Develops Kissanje and Dikanza 


fields, 1 Gbbl reserves. 


09059999 eee oo eae eae eee 


Do. 


Block 15 - Kizomba-C FPSO 


do. 


Develops Bataque, Mondo, 
and Saxi fields. 


Do. Block 15 - Mblumbumba-1 do. Discovered April 2001. 
Do. Block 15 - Vicango-1 do. Discovered May 2001. 
Do. Block 15 - Mavacola-1 do. Do. 
Do. Block 15 - Reco Reco-| do. Discovered September 2002. 
Sonangol (50%) Lobito refinery Petroleum, 200,000 bbl/d 3,600 2006 Seeking financing in 2002. 
refined 
ExxonMobil Angola® Block 24 - Semba-1! Petroleum NA. 
Summary NA Block 15 = 4 Gbbl reserves. 
Canadian Natural Resources Block 16 Petroleum 
Ltd’ NA. 
TotalFinaElf® Block 17 - Girassol FPSO Petroleum 200,000 bbl/d 3,000 2001 Discovered 1996, 800 Mbbl. 
Do. Block 17 - Dalia do. Discovered 1997. 
Do. Block 17 - Dalia FPSO do 225,000 bbl/d 3,400 2006 NA. 
Do. Block 17 - Rosa do. Discovered 1998. 
Do. Block 17 - Liro and Rosa FPSO do. 3,000 2005 Do. 
Do. Block 17 - Tulipa do. Discovered June 1999. 
Do. Block 17 - Orquidea do. Discovered September 1999. 
Do. Block 17 - Cravo do. Discovered October 1999. 
Do. Block 17 - Camelia do. Discovered December 1999. 


See footnotes at end of table. 
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TABLE 2--Continued 
ANGOLA: OIL AND GAS DISCOVERIES AND PROPOSED INVESTMENT FROM 1996-2011"? 


Investment 
Operating company Development Commodity Capacity (million dollars) Startup date Comments, reserves, etc. 
TotalFinaElf--Continued® Block 17 - Jasmine do. Discovered 2000. 
Do. Block 17 - Perpetua | do. Discovered December 2000. 
Do. Block 17 - Violeta do. NA. 
Do. Block 17 - Anturio do. NA. 
Do. Block 17 - Zinia-1 ; do. Discovered December 2002. 
Do. Block 17 - Hortensia-1 Petroleum Discovered March 2003. 
Do. Block 17 - Acacia do. Discovered March 2003. 
TotalFinaElf ” Block 32 - Gidungo-1! Exploration NA. 
October 2002 
Summary NA NA. 
BPAmoco!? Block 18 - Platina do. Discovered 1999. 
Do. Block 18 - Plutonio do. Do. 
Do. Block 18 - Plutonio FPSO do. 220,000 bbl/d 2007 To service 6 blocks, 18 fields. 
Do. Block 18 - Galio do. Discovered 2000. 
Do. Block 18 - Paladio do. Do. 
Do. Block 18 - Cromio do. Discovered October 2000. 
Do. Block 18 - Cobalto do. Discovered December 2000. 
Do. Plutonio/Cobalto FPSO 80,000+ bbi/d 2005 400 MbbI reserves. 
Do. Galio/Cromio Development 300 MbbI reserves. 
BPAmoco!! Block 31- Plutao 1 NA. 
Summary 7,500 by 2011 6 fields, 2.4 Gbbl. 
Norsk Hydro ASA” Block 34 Petroleum NA. 
Angola total Petroleum 2 Mbbi/d 20,000 2010 NA. 
Do. Natural gas 5 billion cubic 2,000 2006 NA. 


meters per year 
Do Ditto. FPSO Floating production storage and offloading vessel. NA Not available. 
‘Blank column indicates no information was available. 
Abbreviations: bbl/d, barrels per day; Gbbl, billion barrels; Mbbl, million barrels; Mt/yr, million metric tons per year. 
Block 0—ChevronTexaco (39.2%), Sonangol (41%), Elf Petroleum Angola (10%), and AGIP Angola Production (9.8%). 
*Block 14—Cabinda Gulf Oil Co. (ChevronTexaco) (31%), Sonangol Pesquisa e Produgao S.A.R.L. (20%), Agip Angola Exploration BV (20%), TotalFinaElf 
E&P Angola (20%), and Petrogal Exploragao (9%). 
*Block15—ExxonMobil Angola (40%), BP Exploration (Angola) Limited (26.67%), Agip Angola Exploration B.V. (20%) and Statoil Angola (13.33%). 
°Block 24—Esso Exploration Angola (Block 24) Limited (50%), Sonangol (20%), Petronas Carigali Overseas SDN BDH (15%) and Ocean Angola 
Corporation (15%). 
Block 16—Canadian Natural Resources Ltd. (50%), Odebrecht Oil & Gas (30%), and Sonangol (20%). 
’Block 17—TotalFinaElf (35%), ExxonMobil (20%), Sonangol (20%), BP Amoco (6.67%), Den Norske State Oljeselskap a.s. (Statoil) (13.33%), Norsk Hydro 
ASA (10%), and Petrofina 5%. 
*Block 32—TotalFinaElf (30%), Sonangol (20%), Prodev (20%), ExxonMobil (15%), Marathon (10%), and Petrogal (5%). 
Block 18—Amoco Angola B.V. (a wholly owned subsidiary of BP) (50%), and Shell Development Angola B.V. (50%). 
"Block 31—BP (26.7%), ExxonMobil (25%), Statoil (13.3%), Marathon (10%), TotalFinaElf (5%), and Sonangol, (20%). 
"Block 34—Sonangol (20%), Norsk Hydro (30%), Phillips Petroleum (20%), Shell (15%), and Petrobras (15%). 


Source: U.S. Geological Survey compilation from published company and Angolan Government data available through October 2003. 
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THE MINERAL INDUSTRIES OF BENIN, CAPE VERDE, 
CENTRAL AFRICAN REPUBLIC, AND TOGO 


By Thomas R. Yager 


BENIN 


The West African country of Benin was a producer of 
cement, clay, gold, and sand and gravel. Other reported mineral 
occurrences included iron ore, limestone, marble, phosphate 
rock, rutile, silica sand, and stone (Ministére des Mines, de 
l’Energie, et de l’Hydraulique, 1992, p. 3, 9-10, 15, 18-19, 21). 
The Ministére des Mines, de l’Energie, et de 1’ Hydraulique was 
responsible for the administration of the mining sector. The 
Office Béninois de Recherches Géologiques et Miniéres was 
responsible for mineral development administration. 

In 2003, the gross domestic product (GDP) based on 
purchasing power parity was estimated to be about $7.5 billion. 
The GDP grew by 4.8% in 2003 compared with 6% in 2002. 
Manufacturing and handicrafts accounted for 9% of the GDP; 
construction and public works, 4%; water, gas, and electricity, 
1%; and mining and petroleum, less than 1%. From 1998 to 
2003, the value of output in the mining and petroleum sector fell 
by nearly 80% because of the cessation of petroleum production. 
During the same period, the value of output in the water, gas, 
and electricity sector nearly doubled (International Monetary 
Fund, 2004a, p. 53-54; 2004b, p. 206; 2004$'). 

Artisanal miners produced small amounts of gold. Ciments 
du Benin S.A., Société des Ciments du Benin, and Société des 
Ciments d’Onigbolo produced cement; these companies had a 
combined cement production capacity of 875,000 metric tons 
per year (t/yr) (table 2). Limestone was quarried at Pobe for 
use in Société des Ciments d’Onigbolo’s cement plant. Société 
Benino-Libyenne des Mines produced marble at Dadjo. 

Resources of iron ore at Loumbou-Loumbou and Madekali 
were estimated to be up to 500 million metric tons (Mt) at a 
grade of 46% to 52% iron. Development of these resources 
depended upon the availability of electricity. The state- 
owned utility Société d’Eau et d’Electricité was investigating 
the possibility of building a new dam and a 900-megawatt 
hydropower station at Arjarala. The cost of the project was 
estimated to be $150 million; the phosphate deposits at 
Mekrou could become more viable if the dam were completed 
(Crankshaw, 2003). 

In 2003, Benin’s production of electricity increased to 67 
gigawatthours (GWh) from 53.1 GWh in 2002 and 58 GWh in 
1998. From 1998 to 2003, imports of electricity from Ghana 
rose to 512.8 GWh from 252.3 GWh. During the same period, 
domestic consumption of electricity rose to 474.2 GWh from 
266 GWh (International Monetary Fund, 2004a, p. 62). 


'References that include a section mark (§) are found in the Internet 
Reference Cited sections. 
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Benin did not produce or refine petroleum and depended upon 
imports to satisfy its petroleum requirements. In 2003, imports 
of petroleum products amounted to $74.1 million, or 11% of 
total imports (International Monetary Fund, 2004a, p. 79). 

In May 2003, the West African Gas Pipeline Company 
Ltd. (WAPCo) (a consortium composed of Chevron Nigeria 
Ltd., Nigerian National Petroleum Corp., Shell Petroleum 
Development Company of Nigeria Ltd., and the Volta River 
Authority of Ghana) signed an agreement with the Governments 
of Benin, Ghana, Nigeria, and Togo that confirmed the parties’ 
commitment to building the West African Gas Pipeline. The 
1,000-kilometer (km) pipeline could begin to deliver natural 
gas from Nigeria to existing and planned powerplants in Benin, 
Ghana, and Togo by mid-2005 (Chevron Nigeria Ltd., 2003). 
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CAPE VERDE 


Mining’s contribution to the economy of Cape Verde, which 
is an archipelago of 10 islands and 8 islets located about 600 km 
off the West Coast of Africa, was minimal. In 2003, the nation’s 
GDP based on purchasing power parity was estimated to be 
$2.4 billion. The GDP increased by 5.3% in 2003 compared 
with 4.9% in 2002 (International Monetary Fund, 2004, p. 206; 
20048). 

Most of the nation’s mineral requirements were imported; 
cement imports were estimated to be 170,000 metric tons (t). 

In early 2004, Cape Verdean and Italian investors planned to 

start construction of a cement plant with a capacity of 40,000 
t/yr. The plant, which was expected to cost $5 million, would 
use pozzolanic materials from Santo Antao Island. Resources 
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of pozzolanic materials on Santo Antao Island were estimated to 
be 6 Mt (International Cement Review, 2003; Panafrican News 
Agency, 2003). 

Salt was produced on the islands of Mindelo and Sal; gypsum, 
on Maio; limestone, on Boa Vista, Sal, and Santo Antao; and 
volcanic rock, on Santo Antao. Production of clay on Boa Vista, 
Sal, and Sao Vicente was intermittent. The Direccaéo Geral da 
Energia regulated the importation and distribution of mineral 
fuels. No domestic oil or natural gas production was reported. 
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CENTRAL AFRICAN REPUBLIC 


The mining industry of the Central African Republic was 
dominated by the production of diamond and gold; small 
amounts of kaolin and quartz crystals were also mined. Other 
mineral occurrences in the Central African Republic that have 
been identified include copper, graphite, ilmenite, iron ore, 
kyanite, lignite, limestone, manganese, monazite, rutile, salt, tin, 
and uranium. 

In 2003, the GDP based on purchasing power parity was 
estimated to be about $4.6 billion. The GDP fell by 7.5% in 
2003 compared with a decline of 0.6% in 2002. The mining 
sector accounted for nearly 7% of the GDP; construction, 4%; 
manufacturing, 2%; and public utilities, 1%. In 2003, the 
value of output in the mining sector contracted by 7% because 
of lower diamond and gold production. In the manufacturing 
sector, the value of output fell by about 22%, and in the public 
utilities sector, by 1%. The downturn in the economy was 
partially attributable to a civil war that started in October 2002 
and concluded with the overthrow of the Government in March 
2003. The temporary suspension of mining licenses following 
the war also contributed to the recession (International Monetary 
Fund, 2004a, p. 55, 57; 2004b, p. 206; 2004§; World Bank 
Group, 2004, p. 4). 

Diamond was produced from alluvial deposits situated 
along northern rivers that flow from the Democratic Republic 
of the Congo. In 2003, national diamond production fell to 
332,700 carats from 416,400 carats in 2002 and 420,000 carats 
in 1998. Gem-quality diamond accounted for 70% to 80% 
of total production. Diamond exports amounted to 329,600 
carats at a value of $48.9 million in 2003, or 42% of total 
exports. Most of the diamond was exported in rough form. The 
decline in diamond exports in 2003 was partially attributable 
to the temporary suspension of mining licenses (International 
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Monetary Fund, 2004a, p. 34, 46, 63, 77; World Bank Group, 
2004, p. 4). 

Artisanal miners accounted for more than 90% of the Central 
African Republic’s diamond production. From 160,000 to 
180,000 workers were involved in artisanal mining operations. 
Several small-scale local mining companies and companies 
with temporary mining permits accounted for the remaining 
production. The development of commercial-scale diamond 
mines has been inhibited by the difficulty of establishing 
adequate security for alluvial deposits, which are often in remote 
parts of the country (International Monetary Fund, 2004a, 

p. 34-35, 37). 

The Government was trying to increase artisanal diamond 
production by forming mining cooperatives. Individual 
artisanal miners were unable to invest in equipment that would 
increase their productivity because of unstable incomes; with 
cooperatives, however, miners could pool their risks and borrow 
the funds needed to purchase motor pumps and excavators. The 
number of mining cooperatives has risen to 150 from 5 in recent 
years (International Monetary Fund, 2004a, p. 43). 

Diamondworks Ltd. of Canada held concessions for the 
Banguna, the Bria, the Gbali, the Mambere, the Nzako, and 
the Ouandja alluvial diamond mining areas. The company 
had exclusive rights to buy diamond from the 60,000 artisanal 
miners who worked on its properties. Diamondworks planned 
to explore for kimberlites in 2004 (Mining Review Africa, 
2004). 

Vaaldiam Resources Ltd. of Canada planned to explore for 
diamond at its CAR Kimberlite Project by the end of 2004. The 
company’s exploration activities were on hold in 2003 as the 
company focused on acquiring properties in Brazil. Vaaldiam 
also held a 1% gross royalty on diamond production from the 
Boungou River alluvial deposit. By the third quarter of 2004, 
Boungou River was expected to start producing diamond at a 
rate of 30,000 carats per year (Vaaldiam Resources Ltd., 2004). 

The Ministére des Ressources Energétiques et Minerales 
was responsible for the administration of the mining sector 
in the Central African Republic. Official diamond exports 
were handled by the Government’s Bureau d’ Evaluation et 
du Contréle du Diamant et Or, which signed a 4-year contract 
with Independent Diamond Valuators of Belgium in 2002 
to verify the Bureau’s valuation of diamond exports. The 
change in Government in March 2003 prompted a review of 
the Central African Republic’s compliance with the Kimberley 
Process Certification Scheme for eliminating trade in conflict 
diamond. (Conflict diamond originates from areas controlled 
by forces opposed to internationally recognized Governments; 
the forces use proceeds from the sale of diamond to fund 
military actions against the Governments or in contravention 
of decisions of the United Nations Security Council.) In June, 
the Central African Republic was found to be in compliance 
with the Kimberley Process; the Government was encouraged 
to continue to strengthen its internal monitoring and controls. 
The Government established a diamond exchange in Bangui that 
allowed artisanal miners to sell diamond directly to competing 
international diamond buyers and reduced the incentive for 
smuggling (International Monetary Fund, 2004a, 

p. 45, 50; World Bank Group, 2004, p. 4). 
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Artisanal miners produced gold from the Bandas and 
the Bogoin-Boali greenstone belts. In 2003, reported gold 
production fell to 2 kilograms (kg) compared with 16 kg in 2002 
and 24 kg in 1998. Actual gold production was estimated to be 
about 1,000 kilograms per year. Axmin Inc. of Canada explored 
for gold on the Bambari permit. Following the discovery of 
iron ore at Topa in the northern part of Bambari, Axmin’s license 
was amended to include the right to explore for ferrous and base 
metals (Harben and Harris, 2003; International Monetary Fund, 
2004a, p. 63). 

The Central African Republic did not produce mineral fuels 
in 2003 and depended upon imports for its energy requirements. 
In 2003, imports of petroleum products amounted to $8.4 
million, or about 8% of national imports. Grynberg Petroleum 
Company of the United States held a concession in the Doseo 
and the Salamat Basins that covered about 55,000 square 
kilometers (Africa Energy Intelligence, 2003; International 
Monetary Fund, 2004a, p. 78). 
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TOGO 


Togo, which was a small West African country, produced 
cement, clinker, diamond, gold, limestone, and phosphate 
rock. The country also had resources of bauxite, gypsum, 
iron ore, manganese, marble, rutile, and zinc. The Ministére 
de |’Equipment, des Mines, de |’Energie et des Postes et 
Telecommunications was responsible for the administration of 
the mining sector. 

In 2003, Togo’s GDP based on purchasing power parity 
was estimated to be $7.2 billion. The GDP increased by 2.7% 
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in 2003 and 4.2% in 2002 after decreasing by 0.2% in 2001. 
Manufacturing accounted for 10% of GDP; electricity, gas, and 
water, 4%; mining, 3%; and construction, 2% (International 
Monetary Fund, 2004b, p. 206; 20048). 

Ciments du Togo and West African Cement Company 
produced cement. West African Cement Company produced 
about 1.2 million metric tons per year of clinker, most of which 
was exported. The company operated a limestone quarry 
at Tabligbo; limestone from the quarry was exported to the 
Diamond Cement Factory in Ghana. Resources at Tabligbo 
were estimated to be more than 175 Mt. Ciments du Togo 
produced about 350,000 t/yr of cement; the company exported 
cement throughout West Africa. Cement consumption rose 
to an estimated 520,000 t in 2002 from 500,000 t in 2001 
(International Cement Review, 2003; Palut, 2003). 

Togo’s production of phosphate rock rose to 1.47 Mt in 
2003 from 1.27 Mt in 2002 following the rehabilitation of 
production equipment by International Fertilizers Group Togo 
(table 1). The country’s economic recovery in 2002 and 2003 
was partially attributable to higher phosphate rock production. 
Exports of phosphate rock were nearly 1.36 Mt in 2003 
compared with 1.33 Mt in 2002. Resources of phosphate rock 
were estimated to be more than 1.26 billion metric tons (Banque 
Centrale des Etats de |’ Afrique de l’Ouest, 2003, p. 20; Palut, 
2003; International Monetary Fund, 2004a). 

Togo did not produce or refine petroleum and depended upon 
imports to satisfy its petroleum requirements. Togo Hunt Oil 
Co. (a subsidiary of Hunt Oil Co. of the United States) had a 
production-sharing agreement with the Government for Togo’s 
entire offshore area. 
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TABLE 1 
BENIN, CAPE VERDE, CENTRAL AFRICAN REPUBLIC, AND TOGO: PRODUCTION OF MINERAL COMMODITIES! 


(Metric tons unless otherwise specified) 


Commodity 1999 2000 2001 2002 2003° 
BENIN 
Cement, hydraulic 200,000 250,000 250,000 250,000 250,000 
Clay NA -- 17,716 19,000 °° 21,000 
Gold kilograms 15.°* --' 16° 20 20 
Gravel cubic meters NA 33,027 24,675 26,000 **° 28,500 
Petroleum, crude thousand 42-gallon barrels os out = a sat 
CAPE VERDE’ 


Salt‘ 1,600 1,600 1,600 1,600 1,600 
CENTRAL AFRICAN REPUBLIC 


Diamond carats 461,900 ' 464,000 ' 452,700 ' 416,400 ' 332,700 2 
Gold kilograms 4] 15° 34° 16° 2? 
TOGO‘ 
Cement: 
Clinker 1,000,000 1,000,000 1,000,000 1,000,000 1,200,000 
Cement, hydraulic” 600,000 700,000 800,000 800,000 800,000 
Limestone 2,400,000 2,400,000 2,400,000 ° 2,400,000 ° 2,400,000 


Phosphate rock, beneficiated product: 
Gross weight thousand metric tons 1,715 ' 1,370 ' 1,067 * 1,271 ' 1,471 2 
P.O, content® do. 620 ' 490 ' 380 460 530 
“Estimated; estimated data are rounded to no more than three significant digits. ‘Revised. NA Not available. -- Zero. 
"Includes data available through October 6, 2004. 
Reported figure. 
*Cape Verde also presumably produced clay, gypsum, limestone, and pozzolana, but output is not reported, and available information is inadequate to 
make estimates of output levels. 
“Togo also presumably produced diamond and gold, but output is not reported, and available information is inadequate to make reliable estimates of 
output levels. 
“Includes cement produced from imported clinker. 


TABLE 2 
BENIN, CAPE VERDE, AND TOGO: STRUCTURE OF THE MINERAL INDUSTRIES IN 2003 


(Metric tons unless otherwise specified) 


Major operating companies 


Commodity and major equity owners Location of main facilities Annual capacity 
BENIN 
Cement Société des Ciments d'Onigbolo (Amida Group, 100%) Onigbolo plant 450,000 cement; 
500,000 clinker. 
Do. Ciments du Benin S.A. (Scancem International of Cotonou plant 275,000 cement. 
Norway, 48.7%) 
Do. Société des Ciments du Benin (Government, 50%, and do. 200,000 cement. 
private, 50%) 
Petroleum. crude! thousand 42-gallon barrels | Zetah Oil Company of Cote d'Ivoire (private, 100%) Seme Kpodji 365. 
CAPE VERDE 
Salt Groupe Salins de France (private, 100%) Mindelo and Sal Islands 2,000. 
TOGO 
Cement Ciments du Togo (Scancem International, 99.6%) Lome plant 600,000 cement. 
Do. West African Cement Company (Indian Kenyan Co., 100%) = Tabligbo 400,000 cement; 
1,200,000 clinker. 
Limestone Ciments de l'Afrique de l'Ouest (private, 100%) do. 2,400,000. 
Phosphate rock Office Togolais des Phosphates (Government, 100%) Akoumape and Hahotue _ 2,000,000. 
'Not operating in 2003. 
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THE MINERAL INDUSTRY OF BOTSWANA 


By George J. Coakley 


The Republic of Botswana is a landlocked nation in southern 
Africa surrounded by Namibia to the west, South Africa to the 
east and south, and Zambia and Zimbabwe to the north. It covers 
an area of 600,379 square kilometers and supported a population 
of 1.56 million in 2003. The gross domestic product (GDP) based 
on purchasing power parity was estimated to be $14.2 billion! 
in 2004 with an estimated real growth rate of 7.2% and a 9.2% 
rate of inflation. The per capita GDP based on purchasing power 
parity was estimated to be $9,000. The per capita GDP level was 
one of the highest in Africa and placed Botswana in the category 
of middle-income countries. The mining sector was dominated 
by diamond production, which continued to be the mainstay of 
the economy; it accounted for about 36% of the GDP and about 
50% of Government revenues. The minerals industry employed 
more than 13,000 workers, of which about 50% were in mining 
and quarrying. Botswana was the world’s leading producer of 
diamond by value. Copper, nickel, and soda ash production also 
played significant though smaller roles in the national economy 
(Bank of Botswana, 2004§?; U.S. Central Intelligence Agency, 
20048). 

The value of all merchandise export trade for 2003 was $3.04 
billion, of which diamond accounted for $2.48 billion; copper and 
nickel matte, $154 million; and soda ash, $47 million. The values 
of coal and salt production were $5.2 million and $8 million, 
respectively. The value of all merchandise imports for 2003 was 
$2.39 billion, which gave a positive balance of payments of $645 
million. Fuel imports amounted to $167 million, and metal and 
metal products, $184 million. 

For the major commodities, the value of production was 
approximately equal to the value of mineral exports. Mineral 
production statistics are listed in table 1. 


Commodity Review 


Coal.—Debswana Diamond Coompany (pty.) Ltd., which 
was a 50-50 joint partnership of De Beers Centenary AG and the 
Government, operated the Moropule Colliery, which supplied coal 
to Bamangwatu Concessions Ltd.’s (BCL) copper-nickel mine, 
the Sua Pan soda ash operation, and the Moropule Power Station. 
The Moropule coalfield contains more than 5 billion metric tons 
of reserves. During 2003, 822,780 metric 
tons (t) of coal was mined, and 824,160 t was sold [Debswana 
Diamond Co. (Pty.) Ltd., 20048]. 

Copper and Nickel.—The copper and nickel industry was 
controlled by BCL and Tati Nickel Mining Co. (Proprietary) Ltd. 
(a subsidiary of LionOre Mining International Ltd. of Canada). 
The Government retained a 35% munority interest in BCL and a 


'Where necessary, values have been converted from the Botswana pula (P) to 
U.S. dollars (USS) at the rate of P5.00=US$1.00 for 2003, P6.238=US$1.00 for 
2002, and PS.814=US$1.00 for 2001. 

References that include a section mark (§) are found in the Internet 
References Cited section. 
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15% interest in Tati. During 2003, Tati’s Phoenix Mine extracted 
2.93 million metric tons (Mt) of ore at an average grade of 0.60% 
nickel. The concentrator treated 3.07 Mt at a grade of 0.63% 
to yield 11,509 t of nickel and 8,141 t of copper contained in 
280,746 t of concentrates. Tati expected to reach its full capacity 
of 3.6 Mt of ore during 2004. Tati concentrates were sent to the 
nearby BCL smelter for treatment. The BCL smelter closure for 
6 weeks during February and March 2003 forced Tati to stockpile 
concentrates. By yearend, however, all stockpiled material had 
been treated at BCL or other facilities. BCL also planned a major 
smelter shutdown during June and July 2004 for refurbishment of 
its boiler, flash furnace and electric furnaces, and precipitators. 
LionOre committed $10 million to set up a pilot plant at 
Tati during 2004 to test its proprietary Activox process for the 
hydrometallurgical oxidation of sulfide minerals, which it felt 
would increase recoveries of copper, nickel, and platinum-group 
elements. The Activox process is a combination of fine grinding 
followed by pressure oxidation under mild conditions. As of 
December 31, 2003, mineral resources at the Phoenix Mine 
were reported to be 145 Mt at grades of 0.29% nickel and 0.17% 
copper, of which reserves were estimated to be 37.6 Mt at grades 
of 0.55% nickel and 0.34% copper (LionOre Mining International 
Ltd., 2004§). During 2003, BCL treated 2.68 Mt of ore at average 
grades of 0.75% nickel and 0.80% copper from its mining 
operations at Selebi Phikwe. The finished matte product at BCL 
contained 27,400 t of nickel and 24,289 t of copper, which were 
sent for refining in Norway and Zimbabwe. 
Diamond.—Debswana accounted for all diamond production 
from its four mines. During 2003, Debswana treated 30.2 million 
Mt of ore to yield 30.4 million carats, which was up 10% from 
2002. The Orapa Mine reached full production with an output of 
16.3 million carats following its 2002 expansion. At the Jwaneng 
Mine, 8.9 Mt of ore was treated to yield 12.8 million carats of 
salable diamond. Jwaneng was the richest diamond mine in the 
world by value. In its first full year of production, the Damtshaa 
Mine produced 292,000 carats, which was 17% higher than 
planned. The Letlhakane Mine produced 1,061,000 carats during 
the year. Despite the increase in production and sales, domestic 
revenues declined by 6% to $2.1 billion as the pula strengthened 
by 25% against the dollar [De Beers Consolidated Mines Ltd., 
2004§; Debswana Diamond Co. (Proprietary) Ltd., 20048]. 
Gold.— Gallery Gold Limited of Australia, in which Lion 
Selection Group Limited of Australia held a 43% interest, was 
developing the Mupane gold deposit, which is located about 30 
kilometers (km) southwest of Francistown. The $28 million 
Mupane gold project was expected to be commissioned in 
October 2004. Mupane will recover 3,100 kilograms per year 
of gold from the processing of 1 million metric tons per year 
(Mt/yr) of ore. The project was based on a mineral resource 
estimated as of June 30, 2004, to be 13.34 Mt at a grade of 3.17 
grams per metric ton gold. The resource contained a total of 
42,270 kilograms (kg) of gold, of which more than 20,400 kg was 
classified as reserves (Lion Selection Group Limited, 20048). 
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Salt and Soda Ash.—Botswana Ash Proprietary Ltd. (Botash) 
operated a brine mining and treatment facility at Sua Pan, which 
is located 173 km northwest of Francistown. Botash increased 
production of soda ash to 309,350 t of soda ash, which was a 61% 
increase compared with flood-impacted 2000. Salt production 
declined by 30% to 190,000 t in 2003. Botash pumped salt 
brines from nearly 100 wells to nearby large evaporation ponds 
at a rate of about 2,400 cubic meters per hour. More than 
300 metric tons per day of carbon dioxide recovered from an 
associated coal cogeneration plant was used in carbonation of the 
brines to produce the soda ash. Finished products were railed to 
Francistown for shipment to markets in South Africa, Zambia, 
and Zimbabwe. 


Outlook 


Revenues from diamond mining and cutting are expected to 
continue to be the mainstay of the economy for the foreseeable 
future; Debswana’s identified diamond resources will be 
sufficient to maintain 2003 production levels for at least 25 to 
30 years. Nickel and copper, which were jointly mined, earned 
the second largest amount of foreign exchange. Although 
they have a more-limited life, they should continue to provide 
approximately 25,000 to 30,000 metric tons per year of nickel 
until 2011. The end-of-life of the BCL operations at Pikwe-Selebi 
was expected in 2011, and that of the Tati operations, in 2017 
at the earliest. The country’s favorable geologic environment, 
mineral investment climate, low tax rates, and political stability 
are expected to continue to make Botswana a target for foreign 
mineral investment. Exploration was ongoing for diamond and 
base and precious metals. The continued appreciation of the pula 
against the dollar could be a negative factor in terms of dollar- 
denominated commodity sales bringing in less local currency to 
meet domestic operating costs. 
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Lobatse, Botswana 
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TABLE 1 
BOTSWANA: PRODUCTION OF MINERAL COMMODITIES! 


(Metric tons unless otherwise specified) 


Commodity’ 1999 2000 2001 2002 
Coal, bituminous 945,316 946,900 930,374 953,081 
Cobalt, smelter output, Co content of matte” 331 308 325 269 281 
Copper: 
Mine output, Cu content of ore milled* 37,604 ° 34,600 * 26,700 * 27,750 ' 30,400 * 
Smelter output, matte, gross weight” 60,500 48,420 50,999 56,625 59,250 
Smelter output, Cu content of matte” * 20,960 18,722 19,209 21,590 24,289 
Diamond® thousand carats 22,898 24,635 26,416 28,397 
Gemstones, semiprecious’ kilograms 84,000 80,000 * 76,000 127,000 102,000 
Gold® do. 2 4 2 8 
Nickel: 
Mine output, Ni content of ore milled 37,605 * 38,420 * 26,700 "*° 28,600 °° 
Smelter output, matte, gross weight” 60,500 48,420 50,999 56,625 59,250 
Smelter output, Ni content of matte" 22,898 21,446 22,454 23,896 25,018 
Salt’ 233,069 184,753 178,646 315,259 
Sand and gravel thousand cubic meters 1,466 1,070 2,141 3,602 
Soda ash, natural 233,643 191,043 251,231 283,197 


“Estimated. ‘Revised. 

'Table includes data available through October 2004. 

"In addition to commodities listed, clay (for brick and tile), and silver were produced, but information was inadequate to estimate output. 
*Smelter product was granulated nickel-copper-cobalt matte. 

“Included some product from direct smelting ore; that is, ore not reported as milled. 

*Reported figure. 

®Assumed to contain about 70% gem and near gem. 

"Principally agate. Reported as sales. 

®Reported as bullion; historically included silver estimated to be about 2%. 

*Byproduct of natural soda ash production. 


Source: U.S. Geological Survey Minerals Questionnaires completed by Botswana Department of Mines. 
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Commodity 

Clay! 
Do. 

Coal 

Diamond thousand carats 
Do. do 
Do. do. 
Do. do. 
Do. do. 

Gemstones, kilograms 
semiprecious 

Gold kilograms 


Nickel-copper-cobalt 


Do. 


Salt 


Soda ash 
“Estimated. 
'For brick and tiles. 
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TABLE 2 


BOTSWANA: STRUCTURE OF THE MINERAL INDUSTRY IN 2003 


(Metric tons contained product unless otherwise specified) 


Major operating companies and 
major equity owners 
Lobatse Clay Works (Proprietary) Ltd. 
(Botswana Development Corp. and 
Interkiln Corp. joint venture) 
Makoro Brick and Tile (Proprietary) Ltd. 


Morupule Colliery (Proprietary) Ltd. 
(Anglo American Corp. of South Africa 
Ltd. and related firms, 93.3%) 

Debswana Diamond Co. (Pty) Ltd. 
(Government, 50%, and De Beers 
Centenary AG, 50%) 
do. 


do. 


do. 

Tswapong Mining Co. (Proprietary) Ltd. 
(De BeersProspecting Botswana Ltd., 
85%, and Government, 15%) 

Agate Botswana (Proprietary) Ltd. 


Gallery Gold 

Bamangwato Concessions Ltd. (BCL), 

(Government, 15%, and Botswana RST 
Ltd., 85%, of which LionOre Mining 
International Ltd., 12.65%) 


Tati Nickel Mining Co. (Proprietary) Ltd. 
(LionOre Mining International Ltd., 
85%, and Government, 15%) 


Masa Precious Stones (Proprietary) Ltd. 
Botswana Ash (Proprietary) Ltd. 
(Government, 50%, and Anglo 
American plc, 50%) 
do. 


Location of main facilities 
Lobatse, 70 kilometers south- 
southwest of Gaborone 


Makoro, 10 kilometers south 
of Palapye 

Morupule, 270 kilometers north- 
west of Gaborone 


Jwaneng Mine, 115 kilometers 
west of Gaborone 


Orapa Mine, 375 kilometers 
north of Gaborone 

Letlhakane Mine, 350 kilometers 
north of Gaborone 


Damtshaa Mine (opened late 2002) 


Tswapong Mine, 275 kilometers 
northeast of Gaborone 


Processing plant at Pilane, 45 
kilometers north of Gaborone 

Mupane Mine 

Selebi-Phikwe Mines, 350 kilo- 
meters northeast of Gaborone 


Phoenix Mine, 23 kilometers 
east of Francistown 


Bobonong, east of Selebi-Phikwe 
Sua Pan, 450 kilometers north 
of Gaborone 


do. 
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Annual capacity 
50,000.° 


20,000.° 


1,000,000. 


12,000. 


13,000. 


1,000. 


60,000. 


3,100. 

3,000,000 ore 
matte content 
(of which 
20,000 nickel, 
20,000 copper, 
40 cobalt). 

3,600,000 ore 
matte content 
(of which 
15,000 nickel, 
9,000 copper, 
60 cobalt, 


960 kilograms palladium, 
145 kilograms platinum). 


4,000. 
650,000. 


300,000. 


THE MINERAL INDUSTRY OF BURKINA FASO 
By Thomas R. Yager 


Burkina Faso was a producer of cement, dolomite, gold, 
granite, marble, phosphate rock, pumice and related volcanic 
materials, and salt. The country had other mineral resources, 
which included bauxite, copper, lead, manganese, nickel, and 
zinc, but these were not being mined. The mining industry was 
not a significant factor in the economy. 

In 2003, Burkina Faso’s gross domestic product (GDP) based 
on purchasing power parity amounted to $14.1 billion. The 
GDP increased by 8% in 2003, 4.6% in 2002, and 6.8% in 
2001. The manufacturing sector accounted for 15% of the GDP; 
construction and public works, 3%; and mining, less than 1% 
(Banque Centrale des Etats de 1’ Afrique de 1’Ouest, 2004, p. A.7; 
International Monetary Fund, 2004, p. 206; 2004$'). 

The National Assembly of Burkina Faso passed significant 
revisions to the country’s mining code in May 2003. The 
revisions included lower tax and administrative requirements 
for small-scale mines and for projects in the exploration phase; 
improved financial assistance for small-scale miners; restriction 
of state ownership to 10% in large-scale mining projects; a ban 
on state ownership of small-scale mines; lower taxes on income 
from transferable securities; and reduced tariffs on fuel and 
lubricants (Mining Journal, 2003). 

In October 2003, Axmin Inc. of Canada and High River Gold 
Mines Ltd. of Canada announced plans to proceed with the 
Taparko gold project. This project would produce gold from 
the Bouroum and the Taparko gold deposits during a 72-year 
period. Average production was expected to be more than 2,800 
kilograms per year (kg/yr), with output of 3,100 kg/yr in the first 
few years. Axmin and High River planned to start production 
in late 2005. Reserves at Taparko and Bouroum were estimated 
to total about 22 metric tons (t) of contained gold (High River 
Gold Mines Ltd., 2003). 

Orezone Resources Inc. of Canada held properties in Burkina 
Faso with total measured and indicated resources of about 40 t 
of contained gold, and total inferred resources of about 78 t 
of contained gold. Orezone and its joint-venture partner Gold 
Fields Ltd. started a drilling program on the Essakan property 
in October 2003. The companies expected to finish drilling and 
to release a new resource calculation in January 2004. Orezone 
also drilled at the Bondi and the Sega properties with the goal 
of defining new resources by the first quarter of 2004 (Orezone 
Resources Inc., 2003). 

Semafo Inc. of Canada explored for gold at its Nyafe and 
Wona properties in 2003; the company planned to complete a 
feasibility study for these deposits in 2004. Wona had resources 
of 10 million metric tons at a grade of 2.44 grams per ton (g/t) 
gold, and Nyafe, 850,000 t at a grade of 8.44 g/t gold (Semafo 
Inc., 2004, p. 7-8). 


'A reference that includes a section mark (§) is found in the Internet 
Reference Cited section. 
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In 2003, Etruscan Resources Inc. of Canada signed an 
agreement with Ashanti Goldfields Co. of Ghana and Echo 
Bay Mines Ltd. of the United States to purchase the Youga 
gold deposits and the rights to three nearby exploration 
permits. Youga is located about 180 kilometers southeast of 
Ouagadougou; resources were estimated to be more than 30 t of 
contained gold (African Mining, 2003b). 

Jilbey Gold Exploration Ltd. explored for gold at its Nongo 
Fayere and Taranga properties, which are located near the 
Taparko deposit. In late 2003, the Government awarded 
Jilbey exploration licenses for the Karka, the Koulouko, the 
Nomikdou, and the Tougouri properties, which also are located 
near Taparko. St. Jude Resources Ltd. of Canada explored for 
gold at the Goulagou property in eastern Burkina Faso; the 
company acquired the contiguous Rounga gold property in 2003 
(Africa Mining Intelligence, 2003; African Mining, 2003a, b). 

Société Burkinabe des Ciments et Matériaux operated a 
clinker grinding plant near Ouagadougou. The company’s 
production has declined in recent years because of import 
competition from Céte d’Ivoire and Togo. 

Burkina Faso did not produce or refine petroleum and 
depended upon imports for its petroleum requirements. In 2003, 
imports of petroleum products were $101 million, or 20% of the 
country’s total imports (Banque Centrale des Etats de 1’ Afrique 
de l’Ouest, 2004, p. A.23). 

In 2003, Burkina Faso’s production of electricity was 444.6 
gigawatthours (GWh) compared with 364.7 GWh in 2002. 
Thermal plants accounted for 78% of the electricity produced 
by Société Nationale d’Electricité du Burkina in 2003, and 
hydroelectric plants, 22%. Domestic electricity costs were 
considerably higher than those of neighboring countries because 
of limited hydropower potential, reliance on imported petroleum 
products, high transportation costs, and lack of economies of 
scale (World Bank Group, 2004, p. 4, 33, 99). 

The International Monetary Fund (2004, p. 206) predicted 
that Burkina Faso’s GDP would increase by 4.8% in 2004 and 
5.3% in 2005. In addition to gold, other deposits that could be 
developed included the Kodjari phosphate rock and the Perkoa 
zinc deposits. 
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TABLE 1 
BURKINA FASO: PRODUCTION OF MINERAL COMMODITIES! 
(Metric tons unless otherwise specified) 

Commodity” 1999 2000 2001 2002 2003° 
Cement 180,000 ° 100,000 50,000 30,000 ° 30,000 
Dolomite cubic meters NA NA 3,000 3,000 3,000 
Gold kilograms 869 553 209 390 400 
Granite cubic meters NA NA 280,000 300,000 300,000 

Phosphate rock: 
Gross weight NA NA 1,010 2,350 2,400 
PO, content NA NA 280 650 650 
Pumice and related volcanic materials“ 10,000 10,000 10,000 10,000 10,000 
Salt® 5,000 5,000 5,000 5,000 5,000 
Stone, marble“ 100,000 100,000 100,000 100,000 100,000 


°Estimated; estimated data are rounded to no more than three significant digits. ‘Revised. NA Not available. 
'Table includes data available through October 1, 2004. 


"In addition to the commodities listed, sand and gravel and other construction material are produced, but information is inadequate to make reliable 
estimates of output levels. 
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THE MINERAL INDUSTRIES OF BURUNDI, 
Comoros, MALAwI, MAuRITIUS, REUNION, RWANDA, 
AND SEYCHELLES 


By Thomas R. Yager 


BURUNDI 


Burundi, which is a small country in central Africa, was 
a producer of columbium (niobium) and tantalum ore, gold, 
and tin ore, most of which was designated for export in 2003 
(table 1). The country also produced kaolin, limestone, peat, 
and sand and gravel for domestic consumption. Additionally, 
Burundi has resources of cobalt, copper, feldspar, nickel, 
phosphate rock, platinum-group metals (PGM), quartzite, rare- 
earth elements (REE), tungsten, uranium, and vanadium. 

In 2003, Burundi’s gross domestic product (GDP) based on 
purchasing power parity amounted to about $4.7 billion. The 
GDP fell by 0.5% in 2003 after rising by 4.5% in 2002 and 
2.2% in 2001. In 2002, manufacturing accounted for 8% of 
the GDP; construction, 4%; and mining and energy, about 1% 
(International Monetary Fund, 2004b, p. 40; 2004c, p. 206; 
2004§'). 

Since 1993, civil unrest has led to economic stagnation and 
prevented development of the proposed Musongati nickel 
resource project. On October 8, 2003, the Government and 
the largest rebel group signed a power-sharing agreement; the 
Parliament of Burundi approved the agreement on October 24 
(United Nations Integrated Regional Information Networks, 
2003; Argosy Minerals Ltd., 2004; International Monetary Fund, 
2004c, p. 206). 


Commodity Review 


Metals 


Cobalt, Copper, Nickel, and Platinum-Group Metals.—In 
2003, Argosy Minerals Ltd. maintained its force majeure on its 
operations in Burundi. Argosy held exploration licenses for the 
Musongati, the Nyabikere, and the Waga nickel laterite deposits. 
Equs Ltd. of Australia and Burundi Trade Promotions signed 
a joint-venture agreement with Mineral Search of Africa (CI) 
Ltd (MSA) to explore for cobalt, copper, nickel, and PGM at 
Buhoro, Bukirasazi, and Rutovu (African Mining, 2004; Argosy 
Minerals Ltd., 2004). 

Columbium (Niobium), Tantalum, Tin, and Tungsten.—In 
the northern Provinces of Kayanza and Kirundo, Comptoirs 
Miniers de Burundi S.A. (COMEBU) mined deposits of 
columbium (niobium), tantalum, tin, and tungsten. Production 


'References that include a section mark (§) are found in the Internet 
Reference(s) Cited sections. 


of columbite-tantalite fell to 24,382 kilograms (kg) in 2003 
from 72,441 kg in 2002; the decline may have been the result 
of lower prices for tantalum. The value of output amounted 
to $350,000 in 2003 (Mathias Sebahene, Burundi Ministry of 
Energy and Mines, written commun., July 26, 2004). 

Tungsten mining resumed for the first time since 1997; the 
tungsten content of wolframite concentrates amounted to 26 
metric tons (t) in 2003. Tin production, which had been shut 
down in 2002, was 7 t. Tin and tungsten accounted for less 
than 1% of the value of Burundi’s mineral production (Mathias 
Sebahene, Burundi Ministry of Energy and Mines, written 
commun., July 26, 2004). 

Gold.—Artisanal miners produced gold from alluvial 
deposits. Burundi Mining Corp. (BUMINCO) held an exclusive 
gold exploration/mining permit for the entire Province of 
Muyinga. The Government planned to increase gold production 
in its national mining promotion program. In 2003, gold 
production rose to 2,855 kg from 483 kg; the value of gold 
production amounted to $33.3 million (International Monetary 
Fund, 2004a, p. 48-49; Mathias Sebahene, Burundi Ministry of 
Energy and Mines, written commun., July 26, 2004). 


Industrial Minerals 


Cement and Stone, Crushed.—The International Cement 
Review (2003) estimated that Burundi’s cement consumption 
increased to 50,000 t in 2002 from 40,000 t in 2001. All local 
cement demand was met through imports from Tanzania, 
Uganda, and Zambia. The Government’s national mining 
promotion program proposed limestone production for use in 
fertilizers and cement (International Monetary Fund, 2004a, 
p. 48). 


Mineral Fuels 


Peat.—The state-owned Office National de la Tourbe was 
responsible for the production and distribution of peat. In 2003, 
the production of peat fell to 4,580 t from 6,977 t in 2002 and 
6,816 t in 2001. Domestic resources of peat were estimated to 
be 36 million metric tons (Mt), most of which were located in 
the Akanyara Valley near Buyongwe (tables 1, 3). 

Petroleum.—Burundi has no identified resources of coal, 
natural gas, or petroleum. The country does not have a refinery 
for petroleum products; all petroleum demand was met through 
imports. In 2002, Burundi’s petroleum imports were valued at 
$15.9 million, or 15% of total imports (International Monetary 
Fund, 2004b, p. 51). 
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Infrastructure 


The state-owned Régie de Production et Distribution 
d’Eau et d’Electricité was the only local electric utility. In 
2002, Burundi’s power production rose to 127.1 gigawatt 
hours (GWh) from 114.1 GWh in 2001; most power was 
generated from hydroelectric sources. In 2002, the consumption 
of electricity fell to 117.3 GWh from 122.2 GWh 1n 2001; 
industrial consumption rose to 49.9 GWh from 42.1 GWh 
(International Monetary Fund, 2004b, p. 50). 

Burundi’s transportation network comprised about 14,500 
kilometers (km) of highways, of which slightly more than 1,000 
km was paved. The major waterway was Lake Tanganyika, 
which had a port at Bujumbura. 


Outlook 


Economic growth was expected to be 5.4% in 2004 and 5.7% 
in 2005 (International Monetary Fund, 2004c, p. 206). Strong 
GDP growth in 2004 and 2005 may lead to increased demand 
for such local construction materials as gravel, limestone, 
and sand. The environmental problems of deforestation may 
lead to increased demand for peat for use as fuel and in the 
development of domestic phosphate rock resources to raise 
agricultural productivity. 

The outlook for gold, columbium (niobium), tantalum, and 
tin depends heavily upon the resolution of political instability 
and the global market; Burundi’s domestic market is limited 
by severe poverty. The development of the Musongati nickel 
project and deposits of REE and vanadium relied on the same 
factors. At the end of 2003, civil unrest continued but was 
confined to the southwestern part of the country (Argosy 
Minerals, 2004). 
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7.2 


COMOROS 


The Federal Islamic Republic of the Comoros is located on 
three main islands in the Mozambique Channel about two- 
thirds of the way between northern Madagascar and northern 
Mozambique. In 2003, the mineral industry of Comoros 
continued to be limited to the production of such construction 
materials as clay, sand and gravel, and crushed stone for local 
consumption. The demand for cement, steel, and petroleum 
products was met through imports. 

In 2003, the GDP of Comoros amounted to about $1 billion at 
purchasing power parity. The GDP increased by 2.1% in 2003 
after rising by 2.3% in 2002. In 2001, construction and public 
works accounted for about 6% of the GDP; manufacturing, 

4%; and electricity, gas, and water, 2% (International Monetary 
Fund, 2004a, p. 3; 2004b, p. 206; 20048). 

Civil unrest has weakened the economy of Comoros in recent 
years. In December 2003, Comoran political leaders signed an 
agreement that settled disputes between the national and island 
Governments (United Nations Integrated Regional Information 
Networks, 2003, 2004). 

In 2001 (the latest year for which data were available), 
imports of iron and steel were 2,481 t compared with 2,234 t in 
2000 and 3,299 t in 1996. The value of iron and steel imports 
amounted to about $1.3 million in 2001, or nearly 3% of total 
imports (International Monetary Fund, 2004a, p. 34). 

Imports of cement rose to 40,000 t in 2001 from 36,015 t 
in 2000 and 24,088 t in 1996. The value of cement imports 
amounted to about $2.6 million in 2001, or 5% of total imports 
(International Monetary Fund, 2004a, p. 34). The International 
Cement Review (2003) forecasted that cement consumption 
would rise to 50,000 t in 2003 from 45,000 t in 2002. 

In 2001, Comoros operated powerplants that had a total 
capacity of 12.7 MW. The production of electricity was 32 
GWh in 2001 compared with 35 GWh in 2000 and 30.9 GWh in 
1996. From 1996 to 2001, national consumption of electricity 
rose to 30 GWh from 21.4 GWh. The Arab League loaned 
Comoros $2.2 million to rehabilitate its power grid. Fossil 
fuels provided most of the country’s power; geothermal energy 
resources were known to occur within the territory, but were not 
developed. Imports of petroleum products amounted to 45,103 t 
at a value of $10 million in 2001, or 19% of total imports 
(Africa Energy Intelligence, 2003; International Monetary Fund, 
2004a, p. 13, 34). 

The outlook on minerals output was not expected to change 
significantly because Comoros has very limited mineral 
resources and weak infrastructure (United Nations Integrated 
Regional Information Networks, 2003). Import dependence 
and deforestation may lead to development of the country’s 
geothermal resources. The International Monetary Fund (2004b, 
p. 206) predicted that the GDP would increase by 1.8% in 2004 
and 3.5% in 2005. 
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MALAWI 


Malawi, which is a small country in southern Africa, was a 
producer of cement, coal, crushed stone, dolomite, gypsum, 
kaolin, lime, and limestone for domestic consumption (table 1). 
The country was known to produce and export dimension stone, 
gemstones, and vermiculite. Malawi had deposits of bauxite, 
columbium (niobium), granite, graphite, kyanite, monazite, 
phosphate rock, pyrite, silica sand, titanium, and uranium. 

In 2003, Malawi’s GDP based on purchasing power parity 
amounted to about $6.8 billion. The GDP rose by 4.4% in 2003 
and 1% in 2002 after falling by 4.2% in 2001. Manufacturing 
accounted for 9.6% of the GDP; construction, 2.2%; electricity 
and water, 1.3%; and mining and quarrying, 1%. In 2003, 
the mining sector grew by 23.5%, and the construction sector, 
by 9.7% (International Monetary Fund, 2004, p. 206; 2004§; 
Reserve Bank of Malawi, 2004, p. 74). 


Commodity Review 


Metals 


Columbium (Niobium) and Tantalum.—Maravi Mineral 
Development Ltd. (a locally owned company) explored for 
columbium (niobium) and tantalum. The company held 
exploration licenses for Chilwa Island and Thambani Mountain 
and a reconnaissance license for an area in the Mzimaba 
District. Maravi carried out a pitting and sampling program at 
Thambani Mountain (Malunga, 2003). 

Nickel and Platinum-Group Metals.—Albidon Ltd. of 
Australia held exclusive prospecting licenses (EPL) at Katakwi 
and Linthipe; the company was awarded an EPL for Bimbili 
River in May 2003. In October, the company signed a joint- 
venture agreement with Western Mining Corporation (WMC) 
of Australia to explore at Bimbili River. Albidon and WMC 
planned to spend $1.4 million on exploration at Bimbili 
River, Katakwi, and Linthipe over 2 years. Lisungwe Mineral 
Resources also explored for nickel and PGM (Albidon Ltd., 
2003, p. 13, 45-54; Malunga, 2003). 


Titanium and Zirconium.—Millennium Mining Ltd. held 
exclusive prospecting licenses for the Lake Chilwa, Makanjila, 
and the Salima mineral sands, which had a combined resource 
of more than 2,500 Mt that contained 165 Mt ilmenite (table 3). 
Millennium was engaged in feasibility studies of the Makanjila 
and Salima projects; the company expected to start its feasibility 
study on the Lake Chilwa project by mid-2004 (Munthall, 
2003b). 

Depending on the results of its exploration work, Millenium 
planned to build a mine at Makanjila and a mineral separation 
plant (MSP) at Chipoka. The MSP would produce ilmenite 
concentrate and rutile and zircon products for export. 

Millenium also explored the possibility of building a smelter to 
convert the separated ilmenite to titania slag. 

Allied Procurement Agency and Mineral Sands Ltd. of South 
Africa held an exclusive prospecting license for mineral sands in 
the Chipoka area. By October 2003, the companies reached the 
bankable feasibility study stage and planned to engage in trial 
mining (Munthali, 2003b). 

In the southern part of the country, Crown Minerals of Malawi 
held a license for the Tengani deposit, which had resources of 
108 Mt at grades of 11% ilmenite, 2% rutile, and 1% zircon 
(table 3). Rift Valley was reported to have a small-scale zircon 
project. Maravi Mineral Development Ltd. explored for zircon 
at Thambani (Malunga, 2003). 


Industrial Minerals 


Cement.—Portland Cement Co. Ltd. and Shayona Cement 
Corp. operated cement plants in Blantyre and Livwezi, 
respectively. After the closure of its limestone quarry in 2002, 
Portland Cement began to import clinker from Zambia and 
Zimbabwe. Portland Cement was engaged in an upgrade to its 
bagging and milling facilities that it expected to complete in 
November 2003 (Mzembe, 2003). 

In 2003, Malawi experienced shortages of cement because 
of rising demand, heavy floods that washed away the railroad 
from Blantyre to Lilongwe in 2002, and the Government’s ban 
on cement imports. Portland Cement held an 85% share of the 
domestic cement market, and Shayona Cement, 10% (Maeresa, 
2003; Mzembe, 2003). 

Gemstones.— Artisanal miners produced precious, 
semiprecious, and ornamental stones. The Government was 
engaged in a program to promote the domestic gemstone cutting 
and polishing industry. Maravi Mineral Development Ltd. 
explored for gemstones at Mzimba. Robin Mines and Sunstone 
Ltd. also explored for gemstones (Malunga, 2003; Munthal1, 
2003b). 

Gypsum.—In 2003, the Government announced plans to 
build a chalk factory at Mponela in the Dowa District using 
funds from the Highly Indebted Poor Countries Initiative. The 
factory would use local resources of gypsum as raw material; 
small amounts of gypsum have been produced at Livumbo in 
the Doma District since 2001 (Munthali, 2003a). 

Lime.—National lime production fell sharply in 2001 
and 2002 because of a scarcity of fuel wood (table 1). The 
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Government was engaged in a program that would assist 
small-scale miners to produce lime by using coal. This program 
could alleviate Malawi’s deforestation; artisanal miners often 
burned 3 to 4 t of hardwood to produce | t of lime (Tassell, 
2002; Malunga, 2003). 

Rare Earths and Strontium.—In 2003, the European 
Investment Bank loaned Rift Valley Resource Developments 
$315,000 for a feasibility study on mining monazite and 
strontianite at Kangankunde. Rift Valley planned a multi- 
phase production process. In the first phase, 20,000 metric tons 
per year (t/yr) of strontium carbonate concentrate would be 
produced; in the second phase, 6,000 t/yr of mixed rare-earth 
chloride; and in the third phase, cerium oxide and cerium 
carbonate. Rift Valley also planned to separate and refine 
lanthanum oxide and other rare earths from the third stage 
tailings (Saner, 2002; European Investment Bank, 2004). 

Stone, Dimension.—Ilomba Granite of Blantyre operated 
a sodalite-syenite dimension-stone quarry at Ilomba Hill in 
the Chitipa District. Granites Ltd. operated a granite quarry 
and explored for blue granite in the Rumphi District. [lomba 
Granite and Granites Ltd. exported their products to Italy. Rival 
Building Contractors mined and explored for marble at Phalula 
in the Balaka District (Malunga, 2003; Munthali, 2003b). 


Mineral Fuels 


Coal.—Mulanje Minerals Ltd. (a subsidiary of Malawi 
Minerals Ltd.) produced lignite coal at the Mwabvi Mine. At 
the Mchenga Mine, Coal Products Ltd. produced bituminous 
coal for domestic consumption and export to Tanzania. In 
March 2003, floods damaged mining equipment at Mchenga and 
reduced production by two-thirds. The floods also temporarily 
halted exports to Tanzania. Malawi was a net importer of coal 
in 2003; imports amounted to 12,200 t at a value of $840,000 
(Economist Intelligence Unit, 2003, p. 29; National Statistical 
Office of Malawi, 2004b§, c$§). 

Petroleum.—Malawi has no identified resources of natural 
gas or petroleum. The country did not have production facilities 
for petroleum products; all petroleum demand was met through 
imports. In 2002, Malawi’s imports of petroleum products 
amounted to 1.21 million barrels at a value of $60.9 million 
(National Statistical Office of Malawi, 2004§b, §c). 

Uranium.—In 2003, Paladin Resources Ltd. of Australia 
announced that the Kayerekera uranium project was on hold 
pending the evaluation of the company’s Langer Heinrich 
uranium project in Namibia. Paladin planned to produce 1,000 
t/yr of uranium oxide at Kayerekera; the life of the mine was 
expected to be 10 years (Paladin Resources Ltd., 2003, p. 3, 5). 


Infrastructure 


Electricity Supply Company of Malawi (ESCOM) was the 
country’s only large-scale producer of electricity. ESCOM 
operated hydroelectric power stations with a combined capacity 
of 240 MW. In 2003, the production of electricity increased 
to 1,189 GWh from 1,156.4 GWh in 2002. Sales increased 
to 949 GWh in 2003 from 925 GWh in 2002. Domestic sales 
accounted for more than 99% of total sales; the remainder was 
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exported to Mozambique and Zambia (Economist Intelligence 
Unit, 2003, p. 29; National Statistical Office of Malawi, 2004§a). 

In March 2003, flooding damaged the Nkula hydroelectric 
plant; this reduced ESCOM’s capacity to 140 MW. Power 
rationing was in effect through June. Many factories were 
forced to produce at about 50% of capacity during this period 
(Economist Intelligence Unit, 2003, p. 29). 

Malawi had about 28,400 km of roads, of which 
approximately 5,300 km was paved. The rail network covered 
nearly 800 km. Railways were managed by Ferrocarriles de 
Mozambique/Sociedade de Desenvolvimento do Corredor 
de Nacala, which was the Mozambican railway company. 
Waterways included Lake Malawi and the Shire River. 


Outlook 


Because most output of Malawi’s mineral industry was 
for local consumption in 2002, the short-term outlook for 
most currently produced minerals depends on the state of the 
domestic economy. The International Monetary Fund (2004, p. 
206) predicted that Malawi’s economy would grow by 2.1% in 
2004 and by 4% in 2005. 

The outlook for many of Malawi’s undeveloped mineral 
commodities is tied to strong global demand because severe 
poverty limits domestic markets for bauxite, columbium 
(niobium), REE, tantalum, titanium, and uranium. In 2003, 
the world market for titanium dioxide was in a state of excess 
supply. Demand for titanium dioxide was expected to increase 
by about 110,000 t/yr; the market was likely to be in balance 
by 2007. Global nuclear-generating capacity was expected to 
increase from 353 GW in 2001 to 392 GW in 2010 (Mining 
Review Africa, 2003; U.S. Energy Information Administration, 
2004, p. 106). 
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MAURITIUS 


The Republic of Mauritius is located about 1,000 km east of 
Madagascar. In 2003, Mauritius produced basalt construction 
stone, coral sand, lime from coral, semimanufactured steel, and 
solar-evaporated sea salt. Local companies also cut imported 
diamond. 

In 2003, the GDP of Mauritius based on purchasin gpower 
parity amounted to about $13.7 billion. Per capita GDP was 
about $11,300. The GDP increased by 2.7% in 2003 after 
rising by 4.3% in 2002 and 7.6% in 2001. Manufacturing 
accounted for 18.7% of the GDP; construction, 5.3%; electricity, 
gas, and water, 2.2%; and mining and quarrying, less than 1% 
(International Monetary Fund, 2004, p. 206; 2004§; Mauritius 
Central Statistics Office, 2004c, p. 30). 

Domestic rolling mills produced rebar and welded mesh 
using imported ingot as raw material. In 2003, the production 
of iron bars and steel tubes rose to 58,700 t from 52,400 t in 
2002. Imports of iron and steel amounted to 123,000 t at a 
value of $53.3 million in 2003, or about 2% of total imports 
(Mauritius Central Statistics Office, 2004b, p. 21, 24; M.V.D. 
Domun, Ministry of Agriculture, Food Technology, and Natural 
Resources, written commun., August 9, 2004). 

United Basalt Products (UBP) was the largest supplier of 
building products in Mauritius. UBP produced aggregates at 
nine locations on the island of Mauritius. At Le Mecque, the 
company produced 660,000 t/yr of aggregate from crushed 
basalt. On the island of Rodrigues, Welcome Industries Ltd. (a 
subsidiary of UBP) had a production capacity of nearly 150,000 
t/yr of aggregates. Gamma Civic Ltd. also produced aggregates. 

Mauritius did not produce cement in 2003; all the country’s 
cement was imported, mainly from Asian or Middle Eastern 
countries. In 2003, imports of cement amounted to 648,000 
t at a value of $24.9 million, or about 1% of total imports 
(Mauritius Central Statistics Office, 2004b, p. 21, 24). 

Mauritius Chemical and Fertilizer Industry Ltd. was the 
country’s only producer of fertilizers. In 2003, fertilizer 
production rose to 87,300 t from 86,100 t in 2002. In 2003, 
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imports of fertilizers amounted to 64,000 t at a value of $10.6 
million (Mauritius Central Statistics Office, 2004b, p. 24; 
M.V.D. Domun, Ministry of Agriculture, Food Technology, and 
Natural Resources, written commun., August 9, 2004). 

Mauritius had no identified resources of fossil fuels. In 2003, 
imports of coal were 289,400 t compared with 312,000 t in 
2002. Gamma Civic Ltd. operated an asphalt plant; the demand 
for all other petroleum products was met through imports. 

The value of imported mineral fuels, lubricants, and related 
products amounted to $243 million in 2003, or nearly 11% of 
total imports (Mauritius Central Statistics Office, 2004a, p. 11; 
2004b, p. 21-22). 

In 2003, Mauritius had powerplants with an effective capacity 
of 568.3 GW. National production of electricity rose to 2,058.2 
GWh in 2003 from 1,948.1 GWh in 2002. Diesel and fuel 
oil accounted for 48.8% of electricity generated; coal, 22.7%; 
bagasse, 21.3%, hydroelectric plants, 5.7%; and kerosene, 1.5%. 
The state-owned Central Electricity Board (CEB) produced 
1,134.9 GWh in 2003. Independent power producers generated 
923.2 GWh at bagasse- and coal-fired plants, of which 729.5 
GWh was sold to CEB (Mauritius Central Statistics Office, 
2004a, p. 12). 

Peak demand for electricity increased to 323.8 GW 
of capacity in 2003 from 308.6 GW in 2002. Domestic 
consumption of electricity rose to 1,626.9 GWh from 
1,948.9 GWh. Residential consumers accounted for 564.6 
GWh; industrial, 552 GWh; commercial, 479.3 GWh; and 
others, 31 GWh (Mauritius Central Statistics Office, 2004a, 

p. 12-13; 2004c, p. 27). 

The economy of Mauritius is likely to continue to grow 
steadily in the near future. The International Monetary Fund 
(2004, p. 206) predicted that the GDP would increase by 4.4% 
in 2004 and by 4.8% in 2005. In the short run, the growth in 
the minerals sector is likely to be restricted to construction 
materials. Cement consumption was expected to rise by 4% to 
6% per year from 2003 to 2007 (International Cement Review, 
2003). Offshore oil exploration has been inconclusive, and 
polymetallic nodules on the ocean floor are unlikely to be 
developed in the foreseeable future. 
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REUNION 


Reunion, which is an overseas department of France, is 
located about 650 km east of Madagascar. Production of mineral 
commodities represented only a small part of the economy of 
Reunion, although little quantitative information was available. 

Reunion has no identified resources of coal or petroleum; all 
petroleum demand was met through imports. Holcim (Réunion) 
S.A. produced 380,000 t/yr of hydraulic cement by grinding 
imported clinker; its plant at Le Port had a capacity of 400,000 
t/yr. The company also produced 1.3 million metric tons per 
year of aggregates from plants at Bras Panon, Sainte-Clotilde, 
Saint-Joseph, and Saint-Pierre (Holcim (Réunion) S.A., 2003). 
Additionally, seacoast coral continued to meet local construction 
needs. Little change in future mineral activity is anticipated. 
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RWANDA 


Rwanda’s mineral industry produced gold ores and concentrates 
of columbium (niobium), tantalum, tin, and tungsten; most was 
designated for export. This small country in central Africa also 
produced cement, sapphire, and small quantities of natural gas 
(table 1). Rwanda was also known to have deposits of beryllium, 
kaolin, and peat. 

In 2003, Rwanda’s GDP based on purchasing power parity 
amounted to about $10.6 billion. The GDP grew by 0.9% in 
2003 after rising by 9.4% in 2002 and 6.7% in 2001. In 2002, 
manufacturing accounted for 9.5% of the GDP; construction, 
8.1%; and mining and quarrying, less than 1% (Banque Nationale 
du Rwanda, 2003, p. 110; International Monetary Fund, 2004, p. 
206; 20048). 

In 2003, the value of production in the mining and quarrying 
sector fell sharply because of lower prices for columbite-tantalite. 
From 1998 to 2003, mineral exports accounted for 38% of the 
increase in Rwanda’s total exports. The construction sector grew 
in 2003 because of Government support for hotel construction 
projects. The electricity, gas, and water sectors also grew 
(Banque Nationale du Rwanda, 2004b; Economist Intelligence 
Unit, 2004, p. 19-20). 

In October 2003, the Government of Rwanda announced that 
it would investigate allegations of illegal exploitation of natural 
resources in the Democratic Republic of the Congo [Congo 
(Kinshasa)] by Rwandans. The allegations were raised in a report 
issued in 2002 by a United Nations panel of experts (United 
Nations Security Council, 2002; United Nations Integrated 
Regional Information Networks, 2003). 


Commodity Review 


Metals 


Columbium (Niobium) and Tantalum.—Coopérative 
de Promotion de |’Industrie Miniére Artisanale, which was a 
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group of many small miners’ cooperatives, Metal Processing 
Association (MPA) of Rwanda, and Régie d’Exploitation et 
de Développement des Mines (REDEMI) produced ores of 
columbium (niobium) and tantalum. Columbite-tantalite was 
produced from numerous mines near Gikongoro, Kamonyi, 
Kayenzi, Kibongo, Shyorongi, and Taba. Concentrating 
facilities were located at Gatumba. REDEMI planned to 
produce 30 t of columbite-tantalite in 2004 compared with 

12 tin 2000. The state-owned company planned to put its first 
concessions up for sale in 2007 (Africa Mining Intelligence, 
2004). 

In 2003, falling prices for columbite-tantalite caused many 
artisanal miners to cease production. Exports of columbite- 
tantalite concentrates were 732 t at a value of $6.3 million. 
Columbite-tantalite accounted for 10% of total exports in 
2003, compared with 21% in 2002 and 45% in 2001 (Banque 
Nationale du Rwanda, 2004b; Economist Intelligence Unit, 
2004, p. 19). 

Gold.—Deposits of gold occurred in southwestern Rwanda. 
Domestic production was about 10 kilograms per year in 
recent years. In 2003, gold exports amounted to 44 kg at a 
value of about $450,000, or nearly 1% of total exports (Banque 
Nationale du Rwanda, 2004b). 

Tin.—MPA operated a tin mine and smelter at Giseny1; 
cassiterite was also mined at Gatumba and Shyorongi. 
REDEMI operated a cassiterite-processing facility at Rutongo; 
the company planned to produce 547 t of cassiterite in 2004 
compared with 203 t in 2000. Rwanda’s exports of cassiterite 
were 1,458 t at a value of about $4.5 million, or 7% of total 
exports (Africa Mining Intelligence, 2004; Banque Nationale du 
Rwanda, 2004b). 

Tungsten.—Wolframite was mined at Shyorongi; REDEMI 
planned to produce 234 t of wolframite in 2004 compared with 
112 tin 2000. National exports of wolframite amounted to 120 t 
at a value of about $220,000, which was less than 1% of total 
exports (Africa Mining Intelligence, 2004; Banque Nationale 
du Rwanda, 2004b). 


Industrial Minerals 


Cement.—Cimenterie du Rwanda (Cimerwa) was Rwanda’s 
only producer of cement; production increased to 100,568 t in 
2002 from 91,204 t in 2001 and 60,505 t in 1997 because of 
higher domestic demand. The share of the construction industry 
in the GDP had risen to 8% in 2002 from 5% in 1995 because 
of the need to rebuild infrastructure damaged or destroyed in 
1994 and to house former refugees returning from exile (Banque 
Nationale du Rwanda, 2003, p. 19-21). 

In late 2002, local demand for cement was unusually high 
during Cimerwa’s annual shutdown for plant maintenance. As 
a result, Rwanda experienced cement shortages in early 2003. 
During the first 9 months of 2003, Cimerwa provided 83% of 
domestic cement requirements, and imports provided 17%. 
Rwanda imported cement from other countries in the Common 
Market for Eastern and Southern Africa. Small amounts 
of cement were exported to Burundi and Congo (Kinshasa) 
(Ministere des Finances et de la Planification Economique, 
2003, p. 15; Rwanda National Assembly, 20038). 
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Mineral Fuels 


Natural Gas.—Rwanda had resources of natural gas under 
Lake Kivu. Natural gas production was 900,000 cubic meters in 
2002 compared with 800,000 cubic meters in 2001 and 400,000 
cubic meters in 1997 (table 1). The Israel Electricity Company 
signed a joint-venture agreement with the Government to 
build a gas-fired power station with a capacity of 25 MW; the 
company was seeking funding for its project. The Giseny1 
Electric and Gas Company was building a power station that 
would eventually reach a capacity of 10 MW (Africa Energy 
Intelligence, 2003; Banque Nationale du Rwanda, 2003, p. 20). 

Petroleum.—Rwanda had no identified resources of coal or 
petroleum. The country did not have production facilities for 
petroleum products; all petroleum demand was met through 
imports. In 2003, imports of energy products amounted to 
98,436 t at a value of $40.2 million; energy imports accounted 
for nearly 16% of Rwanda’s total imports (Banque Nationale du 
Rwanda, 2004a). 


Infrastructure 


In 2002, Rwanda’s production of electricity was 98.2 GWh, 
compared with 89.3 GWh in 2001 and 110.8 GWh in 1997. The 
increase in production was the result of higher rainfall. From 
1997 to 2002, imports increased to 136 GWh from 73.2 GWh. 
Hydroelectric sources provided most of Rwanda’s electricity. 
The Government estimated the cost of new power stations to 
meet Rwanda’s energy requirements to be $400 million (Africa 
Energy Intelligence, 2003; Banque Nationale du Rwanda, 2003, 
p. 20). 

Rwanda’s transportation network comprised about 12,000 
km of roads, of which 1,000 km was paved. Lake Kivu 
was navigable by shallow-draft barges and native craft. 
Transportation costs 1n this land-locked country were among the 
highest in Africa. 

The International Monetary Fund (2004, p. 206) predicted 
that Rwanda’s GDP would grow by 6% in 2004 and 6% 
in 2005; the improving economic situation may lead to 
increased consumption of construction materials. The severe 
environmental problems caused by deforestation may lead to 
the development of domestic peat and natural gas resources. 
The outlook for Rwanda’s mineral industry depends on the 
resolution of political instability and favorable world market 
conditions for columbium (niobium), gold, tantalum, tin, and 
tungsten. 
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SEYCHELLES 


The Republic of Seychelles is a group of 40 granitic and 50 or 
more coralline islands that is located northeast of Madagascar 
in the Indian Ocean. In 2003, the GDP based on purchasing 
power parity amounted to about $970 million. The GDP fell by 
5.1% in 2003 after nsing by 0.3% in 2002. In 2002, handicrafts, 
manufacturing, and mining accounted for 18% of the GDP; 
building and construction, 10%; and electricity and water, 

2% (Central Bank of Seychelles, 2004, p. 75; International 
Monetary Fund, 2004, p. 206; 2004$). 

Mineral production in Seychelles consisted mostly of 
production of such construction materials as clay, coral, sand, 
and stone. Cement requirements were met from imports. 
Gondwana Granite Ltd. reported that its granite production 
fell to 768 t in 2003 from 864 t in 2002. In 2003, United 
Concrete Products (Seychelles) Ltd. produced 127,616 t of 
gravel and crushed rock compared with 147,331 t in 2002. 

Civil Construction Company Ltd. produced 85,310 t of gravel 
and crushed rock in 2003 compared with 92,415 t in 2002 
(Cyril Hitie, Ministry of Economic Planning, written commun., 
September 3, 2004). 

In 2002, imports of mineral fuels amounted to $50.8 million, 
which was 14% of total imports. The production of electricity 
for 2003 was 242 GWh compared with 229 GWh in 2002 and 
159 GWh in 1998 (Central Bank of Seychelles, 2004, p. 64, 76). 

The International Monetary Fund (2004, p. 206) predicted that 
the GDP of Seychelles would decline by 2% in 2004 and rise by 
1% in 2005. The short-term outlook for mineral production is 
for little change. Seychelles has modest natural resources, and 
any newly discovered resources of petroleum and natural gas 
could not be exploited immediately. 
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TABLE 1 


BURUNDI, MALAWI, MAURITIUS, REUNION, RWANDA, AND SEYCHELLES: PRODUCTION OF MINERAL COMMODITIES’ 


(Metric tons unless otherwise specified) 


Country and commodity 1999 2000 2001 2002 2003° 
BURUNDI 
Clays, kaolin 1,597 1,500 -- -- ° -- 
Columbite-tantalum, mine output, ore (32% Ta,O,): 
Gross weight kilograms 42,149 31,175 122,537 72,441 24,382 * 
Ta,O, content do. 12,600 10,013 39,359 17,676 7,044 2 
Gold, mine output, Au content do. -- -- 415 483 2,855 ? 
Lime 50° --? -° NA' NA 
Peat’ 20,000 4,088 6,816 ° 6,977 4,580 2 
Tin, mine output, Sn content 18 gt 4 ei 72 
Tungsten, mine output, W content ~ me =o a 26 ? 
MALAWI 
Cement, hydraulic 186,500 155,920 180,761 * 174,283 190,000 
Coal: 
Bituminous 43,800 34,250 34,410 41,867 14,000 
Lignite -- -- -- 40,000 ° 60,000 
Dolomite 1,200 * -- 49' 4,394 5,400 
Gemstones kilograms 649 16,390 16,500 ° 16,500 ¢ 20,000 
Kaolin NA 719 825 636 800 
Lime 2,900 21,886 3,580 ' 1,241 1,500 
Sodium silicate 803 1,538 -- -- -- 
Stone: 
Crushed for aggregate 111,095 80,780 594,979 155,731 193,000 
Dimension, crude and partly worked NA 78 483 ' 130 160 
Limestone, for cement® 171,900 2 144,000 167,000 175,000 35,000 
Vermiculite NA -- | 1° 1 
MAURITIUS? 
Fertilizers 80,895 ° 83,673 ° 84,278 ' 86,100 ' 87,300 2 
Iron and steel, semimanufactures 42,700 ° 46,000 48,700 ' 52,400 ° 58,700 7 
Salt, sea 6,300 ' 6,100 ' 6,800 * 7,000 ' 7,200 
Sand, coral° 450,000 ” 400,000 ” 410,000 oo -- 
REUNION*® 
Cement‘ 380,000 2 380,000 ' 380,000 * 380,000 * 380,000 
RWANDA’ 
Cement 66,291 70,716 91,204 ° 100,568 ‘ 105,000 
Columbite-tantalite, ore and concentrate: 
Gross weight kilograms 147,000 561,000 241,000 96,000 65,000 ? 
Nb content do. 46,200 176,000 75,800 43,200 29,000 
Ta content do. 31,000 118,000 50,900 24,000 16,000 
Gold, mine output, Au content do. 10 10 10 ° 10 ¢ 10 
Natural gas, gross thousand cubic meters 1,400 ° 1,400 ' 800 ' 900 ' 1,000 
Tin, mine output, Sn content 248 276 169 197 427? 
Tungsten, mine output, W content 4] 108 142 153 57 * 
SEYCHELLES 
Dimension stone, granite NA 54,788 6,044 864 768 2 
Gravel and crushed rock NA 81,400 96,819 239,746 ° 212,926 2 
Sand NA 12,053 8,128 2,840 * 2,165 2 


“Estimated; estimated data are rounded to no more than three significant digits. Revised. NA Not available. -- Zero. 
‘Includes data available through September 29, 2004. 

Reported figure. 

Reported on the basis of fiscal year starting on May 1. 
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TABLE 1|--Continued 
BURUNDI, MALAWI, MAURITIUS, REUNION, RWANDA, AND SEYCHELLES: PRODUCTION OF MINERAL COMMODITIES' 


“In addition to commodities listed, modest quantities of salt and unlisted varieties of crude construction materials (clays, sand and gravel, and 
other stone) may also be produced, but information is inadequate to make reliable estimates of output levels. 


*In addition to the commodities listed, asphalt, basalt, and lime are also known to be produced, but information is inadequate to make reliable 
estimates of output levels. 


°In addition to the commodity listed, coral and volcanic rock are also known to be produced, but information is inadequate to make reliable 
estimates of output levels. 


"In addition to the commodities listed, sapphire and pozzolanic materials are also known to be produced, but information is inadequate to make 
reliable estimates of output levels. 


TABLE 2 
BURUNDI, MALAWI, MAURITIUS, REUNION, AND RWANDA: STRUCTURE OF THE MINERAL INDUSTRIES IN 2003 


(Metric tons unless otherwise specified) 


Country and commodity Major operating companies Location of main facilities Annual capacity 
BURUNDI 
Cement Burundi Cement Plant! Bujumbura 20,000. 
Columbium (niobium) and Comptoirs Miniers de Burundi S.A. Kayanza and Kirundo Provinces NA. 
tantalum 
Gold Burundi Mining Corp.’ Masaka 18,300 ore processing. 
Do. kilograms do. do. 33 gold. 
Peat Office National de la Tourbe Highland Bogs 20,000. 
Tungsten Comptoirs Miniers de Burundi S.A. do. 2: 
MALAWI 
Cement Portland Cement Co. Ltd. Blantyre 288,000. 
Do. do. Changalume 180,000. 
Do. Shayona Cement Corp. Livwezi 37,000. 
Coal: 
Bituminous Coal Products Ltd. Mchenga 35.000.° 
Lignite Mulanje Minerals Ltd. Mwabvi 60,000. 
Fertilizers Optichem Ltd. Blantyre 40,000. 
Limestone Portland Cement Co.” —_ Changalume 192,000.* 
Do. Shayona Cement Corp. Kasungu Province NA. 
Stone, dimension Ilomba Granite of Blantyre Ilomba Hill NA. 
Vermiculite Crown Minerals Feremu NA. 
MAURITIUS 
Aggregates United Basalt Products La Mecque 660,000.° 
Fertilizers Mauritius Chemical and Fertilizer Industry Ltd. Port Louis 100,000. 
Steel Consolidated Steel Ltd. do. 85,000 rebar. 
REUNION 
Cement Ciments de Bourbon SA Bourbon 400,000. 
RWANDA 
Cement Cimenterie du Rwanda Cyangugu 115,000. 
Columbium (niobium) and Régie d'Exploitation et de Développement Gikongoro, Kamonyi, Kayenzi, NA. 
tantalum des Mines Kibongo, Shyorongi, and Taba 
Tin: 
Mine Metal Processing Association Gisenyi NA. 7 
Refined do. do. 200. 
Tungsten Régie d'Exploitation et de Développement Shyorongi NA. 
des Mines 


“Estimated. NA Not available. 
'Has not operated since 1996. 
>Not operational in 2003. 
*Closed in late 2002. 
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TABLE 3 


BURUNDI, MALAWI, AND RWANDA: MINERAL RESOURCES IN 2003! 


Commodity Deposit Tonnage Grade Mineral content 
BURUNDI 
Cobalt, copper, and nickel Musongati 185 Mt 1.31% Ni; 2.4 Mt Ni; 
0.08% Co; 150,000 t Co; 
0.17% Cu 310,000 t Cu. 
Do. Nyabikere 46 Mt 1.45% Ni; 670,000 t Ni; 
0.031% Co; 14,000 t Co; 
0.012% Cu 5,500 t Cu. 
Do. Waga 35 Mt 1.38% Ni; 480,000 t Ni; 
0.048% Co; 17,000 t Co; 
0.028% Cu 9,800 t Cu. 
Gold Various deposits in Muyinga Province? NA NA 60 t. 
Kaolin Vyerwa 16 Mt NA NA. 
Do. Matongo 2.7 Mt NA NA. 
Limestone do. 1 Mt NA NA. 
Peat Akanyuru Valley NA NA 36 Mt. 
MALAWI 
Bauxite Mulanje Mountain 26 Mt 43.3% AI,O; 11 Mt Al,O3. 
Coal Ngaga 15 Mt NA. NA. 
Do. Mwabvi 4.7Mt NA. NA. 
Do. Livingstonia (Mchenga Mine) 2 Mt NA. NA. 
Columbium (niobium) Tundulu 0.9 Mt 0.37% Nb,O,; 3,300 t Nb,Os. 
Do. Chilwa Island 0.38 Mt 0.95% Nb,O, 3,600 t Nb,Os. 
Do. Ilomba Hill 0.1 Mt 3% Nb.O, 3,000 t Nb,Os. 
Kaolin Linthipe 14Mt 33.8% Al,O; NA. 
Limestone Malowa Hill 4.1 Mt 52% CaO NA. 
Marble do. 3.7 Mt 36.21% CaO NA. 
Phosphate rock Tundulu 2Mt 17% PO; 340,000 t. 
Pyrite Chisepo 34 Mt 8% S 2.7 Mt. 
Strontium and rare earths Kangankunde 11 Mt 8% Sr; 2% REE 880,000 t Sr; 
220,000 t REE. 
Titanium Makanjila 1000 Mt 5.2% ilmenite 52 Mt ilmenite 
Do. Lake Chilwa 1000 Mt 7.05% ilmenite; 71 Mt ilmenite; 
0.11% rutile; 1.1 Mt rutile; 
1.16% zircon 12 Mt zircon. 
Do. Salima 500 Mt 8.4% ilmenite; 42 Mt ilmenite; 
0.38% rutile; 1.9 Mt rutile; 
0.28% zircon 1.4 Mt zircon. 
Do. Tengani 108 Mt 11% ilmenite; 12 Mt ilmenite; 
2% rutile; 2.2 Mt rutile; 
1% zircon 1.1 Mt zircon. 
Uranium Kayelakera 7.7 Mt 0.15% U30, 11,500 t U;Ox. 
Vermiculite Mwanza District 2.5 Mt 10% vermiculite 250,000 t. 
RWANDA 
Natural gas 57 billion cubic meters NA NA. 
NA Not available. 


' Abbreviations used in this table for commodities are as follows: Al ,O 3--aluminum oxide; C--carbon; CaO--calcium oxide; Co--cobalt; 
Cu--copper; Nb,O,--columbium (niobium) oxide; Ni--nickel; P,O;--phosphorous pentoxide; REE--rare-earth elements; S--sulfur; SiO,--silicon 
dioxide; Sr--strontium; U;O,--uranium oxide; and V--vanadium. Abbreviations used in this table for units of measurement are as follows: 
Mt--million metric tons and t--metric tons. 


"Includes Masaka, which has resources of 8 million metric tons at a grade of 1.8 grams per metric ton gold. 


Sources: Burundi Ministry of Energy and Mines, 1991; Burundi mineral resources—An investment brochure: Bujumbura, Burundi, Burundi 

Ministry of Mines and Energy, 41 p. 
Council for Mineral Technology, 2002, Mineral scan of the Nacala Spatial Development Initiative—Key findings: Randburg, South Africa, 

Council for Mineral Technology, 40 p. 
Malawi Ministry of Energy and Mining, 1997, Mineral potential of Malawi—Opportunities for investment: Lilongwe, Malawi, Malawi 

Ministry of Energy and Mining, 14 p. 
Malunga, G.W.P., 2002, Malawi, in Mining annual review 2002: Mining Journal Ltd., CD-ROM. 
Moles, Mike, 2002, Unlocking Malawi’s mineral resources: African Mining, v. 7, no. 1, January-February, p. 18-21. 
Radler, Marilyn, 2003, Worldwide reserves grow; oil production climbs in 2003: Oil & Gas Journal, v. 101, no. 49, December 22, p. 43-47. 
Songore, Tharcisse, 1998, Burundi, in Mining annual review 1998: Mining Journal Ltd., CD-ROM. 
Songore, Tharcisse, 1999, Burundi, in Mining annual review 1999: Mining Journal Ltd., CD-ROM. 
Tassell, Arthur, 2002, Malawi’s mineral sector—Still small but growing fast: African Mining, v. 7, no. 5, September-October, p. 42-48. 
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THe MINERAL INDUSTRIES OF CAMEROON 
AND CHAD 
By Philip M. Mobbs 


Cameroon and Chad are neighboring countries in central 
Africa. In 2003, the gross domestic product (GDP) at current 
prices of Cameroon was estimated have increased to more 
than $12.5 billion compared with $9.9 billion in 2002 and 
$8.5 billion in 2001. In Chad, the GDP at current prices was 
estimated to have increased to more than $2.6 billion compared 
with $2.0 billion in 2002 and $1.7 billion in 2001. In 2003, the 
GDP based on purchasing power parity was $29.879 billion 
for Cameroon and $9.297 billion for Chad (International 
Monetary Fund, 2004§'). Both countries were members of the 
Monetary and Economic Community of Central Africa, the 
Central African States Development Bank, and several other 
international monetary organizations. 

Most formal international trade with landlocked Chad was 
funneled through seaports in Cameroon and Nigeria. Cameroon 
and Chad were members of the African, Caribbean, and 
Pacific Group of States, the Group of 77, the United Nations 
Conference on Trade and Development, and the World Trade 
Organization. In 2003, the value of exports from Cameroon 
was estimated to be $1.9 billion, and the value of exports from 
Chad was estimated to be $365 million. Cameroonian exports 
included aluminum and crude oil; Chad exported primarily 
agricultural commodities. In 2003, imports to Cameroon were 
estimated to be $2.0 billion compared with $760 million to 
Chad. 

The petroleum sectors were the most significant segments of 
the mineral industries of Cameroon and Chad. In Cameroon, 
however, the contribution of petroleum production and refining 
to the national economy has diminished as the economy has 
diversified and as crude oil output has dwindled from the peak 
production reached in the late 1980s. In Chad, however, oilfield 
development in the Doba Basin began to significantly affect the 
Chadian economy only in the past couple of years. 


Structure of the Mineral Industry 


In Cameroon, the Ministry of Mines, Water, and Power was 
responsible for the administration of the mineral industry in 
accordance with the Mining Law of 2001 and the Petroleum 
Code of 2000. Compagnie Camérounaise de |’ Aluminium 
and its subsidiary Société de Camérounaise de Transformation 
de l’Aluminium operated an aluminum smelter and a rolling 
mill at Edea. Cimentaries du Cameroun ran two cement 
plants. Numerous local operations produced industrial 
minerals. Offshore and onshore Cameroon, the state-owned 
Société Nationale des Hydrocarbures (SNH) was involved in 
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hydrocarbon exploration and production with various joint 
ventures. Partners included Addax Petroleum Cameroon Ltd., 
Amerada Hess Corp., Fusion Oil and Gas NL, Mobil Producing 
Cameroon, Pecten Cameroon Co., Perenco Cameroon S.A., 
Petronas Carigali Overseas Sdh. Bhd., Phillips Petroleum 

Co. Cameroon, RSM Production Corp., Total Exploration 

and Production Cameroon, and Tullow Cameroon Ltd. All 
Cameroon’s crude oil production was exported. The Société 
Nationale de Raffinage operated a refinery at Limbe, Cameroon, 
that was configured to process imported crude petroleum. 

Previous geologic studies have identified a variety of 
mineralized areas in the central equatorial African region that 
include bauxite, diamond, granite, iron ore, nepheline syenite, 
rutile, tin, and uranium in Cameroon and bauxite, columbium 
(niobium)-tantalum, diatomite, graphite, kaolin, limestone, 
marble, silica sand, soapstone, tin, and tungsten in Chad. There 
also were indications of chromite, copper, iron, lead, nickel, 
titanium, uranium, and zinc occurrences in Chad. 

In Chad, the Ministry for Economic Promotion, Development 
and Cooperation, the Ministry of Mines and Energy, and the 
Ministry of Petroleum are responsible for developing policy that 
affects various sectors of the mineral industry. The Directorate 
for Geological and Mining Research organizes mineral sector 
investigations, and the Petroleum Directorate is responsible for 
the administration of the petroleum sector. Most minerals, such 
as clay, gold, natron (soda ash), salt, sand and gravel, and stone, 
were produced by small-scale local miners in Chad, although 
Global Resources Corp. continued to evaluate a small placer 
gold operation and, in 2003, Esso Exploration and Production 
Chad Inc. initiated crude oil production from the Doba Basin of 
southeast Chad. 


Commodity Review 


Metals 


Aluminum.—In December 2003, Pechiney S.A. of France 
became a subsidiary of Alcan Inc. of Canada, which then 
co-owned and operated the aluminum smelter of Compagnie 
Cameérounaise de |’ Aluminium and the aluminum rolling mill 
of Société de Camérounaise de Transformation de |’ Aluminium 
at Edea, Cameroon. Most of the smelter’s demand for raw 
materials demand was met by imports, and all aluminum 
production was consigned to Pechiney. 

Cobalt and Nickel.—In Cameroon, Geovic Cameroon, S.A. 
received a mining permit from the Government and secured 
partial funding for a feasibility study of its cobalt-nickel project 
in East Province. The company estimated resources of 240 
million metric tons with a grade of 0.6% nickel and 0.3% cobalt. 
Geovic proposed to begin mine construction in 2004, with initial 
production slated to begin in 2005 (Geovic, Ltd., 2003). 
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Mineral Fuels 


Natural Gas.—Development of the Sanaga Sud Field 
offshore Cameroon by Euroil, Ltd. and Syntroleum Corp. 
progressed with the agreement that Syntroleum would study the 
feasibility of building a barge-mounted gas-to-liquids plant for 
the gasfield. 

Petroleum.—Esso Exploration and Production Chad Inc. 
and partners completed the 1 ,070-kilometer (km) Chad- 
Cameroon crude oil pipeline ahead of schedule. Cameroon Oil 
Transportation Co. S.A. and Esso operated about 870 km of the 
pipeline in Cameroon, and Esso’s joint venture with Tchad Oil 
Transportation Co. S.A. operated about 200 km of the pipeline 
in Chad. In Chad during 2003, Esso Chad drilled 115 of the 
proposed 265 wells in the Doba Basin oilfield development 
project. Initial oil production began in mid-2003. In July, Esso 
Chad began to pump oil into the Chad-Cameroon pipeline. Oil 
had reached the marine terminal near Kribi, Cameroon, by 
September, and the initial shipment of crude oil was loaded on a 
waiting oil tanker in October (Esso Exploration and Production 
Chad Inc., 20048). 

The World Bank Group (2004§, undated§) has assisted 
with the pipeline project’s revenue management program 
in Chad. Oil revenue (which included dividends, customs 
duties, royalties, and taxes) will be deposited in an offshore 
escrow account. A “Future Generations Fund” would receive 
10% of the dividends and royalties and 4.5% of the revenue 
was to be directed toward development of the Doba Basin 
region. Of the remaining revenue, 13.5% was to be allocated 
to the Government Treasury and 72% was to be earmarked for 
Government spending on rural development and the education, 
environment, health, and infrastructure sectors. A nine-member 
independent oversight committee was to ensure that Chadian 
oil revenues were directed toward projects in each of these 
sectors. The oversight committee was to be advised by the U.S. 
Department of the Treasury and the World Bank. During the 
estimated 25-year life of the oil development project, Chad was 
expected to earn $2 billion from oil production, and Cameroon, 
$500 million primarily from transit fees on oil exported through 
Cameroon’s section of the pipeline (World Bank Group, 2003$§). 

In Chad, little progress was made on the redevelopment of 
the Sedigui oilfield and he construction of a small oil refinery at 
Farcha. 
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Major Sources of Information 


Direction de Recherche des Mines et de la Géologie 
Ministére de Mines de |’Energie 
B.P. 906 
N’Djamena, Chad 
Telephone: +(235) 51-2-66 
Fax: +(235) 51-5-330 
Direction du Petrole 
Ministére du Petrole 
B.P. 94 
N’Djamena, Chad 
Telephone: +(235) 52-38-50 
Fax.: +(235) 52-25-65 
Ministére de Mines, de |’Eau et de I’Energie 
P.O. Box 955 
Yaounde, Cameroon 
Telephone: (237) 22-34-00 
Fax: (237) 22-61-77 
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TABLE | 


CAMEROON: ESTIMATED PRODUCTION OF MINERAL COMMODITIES'” 


(Metric tons unless otherwise specified) 


Commodity’ 
Aluminum metal, primary 
Cement, hydraulic 
Clay 


1999 


90,410 4 
850,000 4 
13,472 * 


Gold, mine output, Au content 
Petroleum: 


kilograms 


Crude thousand 42-gallon barrels 


Refinery products do. 
Pozzolana, ash for cement 
Sand 
Silica sand 
Stone: 
Limestone 
Marble 
‘Revised. -- Zero. 
‘Includes data available through May 20, 2004. 


*Estimated data are rounded to no more than three significant digits. 


1,000 


34,700 
12,000 
631,740 * 
36,658 * 
16,088 * 


168,411 4 
24,065 * 


2000 
86,384 * 
890,000 * 
21,558 * 

1,000 


32,100 
15,000 
604,960 * 
35,078 4 


258,517 4 
21,165 4 


2001 


80,900 4 
930,000 4 
22,000 
1,000 


29,200 
12,000 
600,000 
35,000 


260,000 
20,000 


*In addition to the commodities listed, a variety of industrial minerals and construction materials (aggregate, gypsum, 


and stone) are produced, and bauxite may be produced, but information is inadequate to make reliable estimates of output. 


“Reported figure. 
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2002 2003 
67,000 * 77,000 
950,000 930,000 
22,000 22,000 
1,000 1,000 
26,200 ‘ 25,000 
12,000 13,000 
620,000 600,000 
40,000 35,000 
260,000 260,000 
20,000 20,000 
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TABLE 2 


CAMEROON AND CHAD: STRUCTURE OF THE MINERAL INDUSTRIES IN 2003 


Commodity 
CAMEROON 
Aluminum metal: 
Primary 
Secondary 
Aluminum products 
Cement 
Gold kilograms 
Petroleum, crude 42-gallon 
barrels per day 
Do. do. 
Do. do. 
Petroleum products do. 
CHAD 
Clay 
Gold kilograms 
Do. 
Lime 
Limestone 
Petroleum, crude 42-gallon 
barrels per day 
Salt 
Sand and gravel 
Soda ash 


Stone, crushed 
NA Not available. 


'May include aluminum alloys. 


(Metric tons unless otherwise specified) 


Major operating companies and 
and major equity owners 


Compagnie Camérounaise de I'Aluminium 
(Government, 53%, and Alcan, Inc., 47%) 

Compagnie Camérounaise de I'Aluminium 
(Government, 53%, and Alcan, Inc., 47%) 

Société de Camérounaise de Transformation 
de l'Aluminium (Alcan Inc., 53%; Government, 42%; 
Aluminium Pechiney, 5%) 

Cimentaries du Cameroun (Lafarge Group, 57%) 


Artisanal placer operations 
Total Exploration and Production Cameroun 
(Total S.A., 100%) 


Pecten Cameroon Co. (Pecten International, 80%, 
and Société Nationale des Hydrocarbures, 20%) 

Perenco Cameroon S.A. (Perenco Group, 100%) 

Société Nationale de Raffinage (Government, 66%) 


Various local operators 

Artisanal placer operations 

Global Resources Corp. (Afko Corea Ltd., 100%) 

Various local operators 

NA 

Esso Exploration and Production Chad Inc. (Exxon 
Mobil Corp., 40%; Petronas Carigali Overseas Sdh. 
Bhd., 35%; Chevron Overseas Petroleum Inc., 25%) 

Various local operators 
do. 


Location of main facilities 


Smelter at Edea 
Edea 


Rolling mill at Edea 


Bonaberi Mill near Douala and 

the Figuil kiln and mill at Garoua 

Various locations 

About 21 oilfields, which included 
Bavo, Ekoundou Horst, Eloundou, 
Eloundou Nord Marine, Ekoundou 
Sud, Itindi, and Kombo Centre 

Makoko Northeast and Makoko 
South Marine Fields 

Ebome and Moudi Fields 

Refinery at Limbe 


Various locations 

Mayo Dala Department 

Ganboke 

Various locations 

Louga quarry 

Kome and Miandoum Fields, 
Doba Basin 


Various locations 
Chari and Logone Rivers 


do. 
NA 


"Includes Pecten Cameroon production capacity. 
Expected to reach 225,000 barrels per day by 2005. 
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Lake Chad, near Liwa 
Mani quarry, Dandi 


Annual capacity 


95,000 
8,000 ! 


NA 


1,100,000 


1,000 
50,000 2 


(*) 


10,500 
42,000 


NA 
120 
NA 
NA 
NA 

75,000 3 


9,000 
300,000 
12,000 
NA 
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THE MINERAL INDUSTRY OF CONGO (BRAZZAVILLE) 


By George J. Coakley 


The Republic of the Congo [Congo (Brazzaville)] is located 
in equatorial central Africa between the Democratic Republic 
of the Congo [Congo (Kinshasa)] and Gabon and has an area of 
342,000 square kilometers. The area supported a population of 
about 3 million in 2003 with a gross domestic product (GDP) of 
$2.5 billion, a per capita GDP of $900 based on 2002 purchasing 
power parity data, and a real GDP growth rate of 0% in 2002 
(U.S. Central Intelligence Agency, 2003§'). 

Congo (Brazzaville), along with Cameroon, Central African 
Republic, Chad, Equatorial Guinea, and Gabon, participated in 
the Central African Economic and Monetary Union (CEMAC), 
which was formed by treaty in 1999. It also participated with 
other Francophone African countries in the Organization for 
the Harmonization of Business Law in Africa (OHADA) and 
the CFA? franc zone. The CFA franc was pegged to the French 
franc in 1997 and to the euro (€) in 2002 at a fixed rate of 
CFA656=€1.00 but floats against the U.S. dollar. The CFA franc 
was revalued upward against the dollar to CFA581.9 in 2003 
compared with CFA690.9 in 2002 and CFA732.5 in 2001. This 
revaluation made it more difficult to capitalize on higher dollar- 
denominated oil prices during 2002 and 2003. Since the end 
of the civil war in 1997, Congo (Brazzaville) has struggled to 
meet the CEMAC guidelines that require the country to reduce 
external and domestic public debt to no more than 70% of 
GDP, to contain consumer price inflation to no more than 3%, 
and not to fall in arrears on domestic or foreign debt payments. 
With its national debt equivalent to 186% of GDP in 2003, 
Congo (Brazzaville) had the highest debt load of any of the six 
CEMAC countries (International Monetary Fund, 2003a§). 

The economy continued to be based largely on crude oil. 

In its projections for 2003, the International Monetary Fund 
estimated that 011 would account for 52% of the country’s GDP, 
65% of the Government’s fiscal revenues budget, and 85% of 
export earnings. It estimated the value of oil exports in 2002 

to be $2.2 billion compared with $2.5 billion in 2001. For the 
CEMAC nations as a group, petroleum constituted 77% of 
combined export receipts and almost 50% of budgetary revenue 
(International Monetary Fund, 2003a§, b§). 


Government Policy and Legislation 


The Government agency responsible for administering the 
minerals sector is the Ministry for Hydrocarbons and Mines. 
Investment is governed by the Investment Code of 1992 and 
Hydrocarbon Law 24/94 of August 23, 1994, which regulates 
the terms of production-sharing agreements (PSAs). The 
Hydrocarbon Law has reduced taxes on crude oil production 
from 17.5% to 12% and the state-owned Société Nationale 


'References that include a section mark (§) are found in the Internet 
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Communaute Financiere Africaine (African Financial Community). 
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des Pétroles du Congo (SNPC) (formerly HydroCongo) is 
participating in a 31% profit sharing on all production; the 
SNPC controls petroleum refining and distribution. Mining 
legislation is based on Decree No. 29/62 of June 1962, as 
amended by Decree No. 23/82 of July 7, 1982, and Decree No. 
86/814 of June 11, 1986. In general, mining has been carried 
out by the state or through state-owned joint ventures. 

In November 2002, Congo (Brazzaville) and about 50 other 
countries that produce, trade, and/or process diamond became 
signatories to the Kimberley Process Certification Scheme, 
which established certificates of origin to control the global 
trade in diamond. The treaty resulted from international 
concern about the growing evidence of illegally mined and 
exported diamond revenues being used to support civil conflicts 
in Angola, Sierra Leone, and elsewhere (Kimberley Process 
Secretariat, 2003§). Although Congo (Brazzaville) had no 
reported diamond production, diamond from other countries 
[particularly Congo (Kinshasa)] that transit Congo (Brazzaville) 
for export has become subject to the certificate-of-origin 
provisions of the Kimberly Process. 

In March 2003, the Government signed an agreement with 
Angola that ended the long dispute that had blocked deepwater 
oil exploration. The two countries set up a joint development 
area known as the Common Interest Zone. Joint authority for 
the zone is based in Brazzaville. Each country will share oil 
revenues equally (Reuters, 2003§). 


Commodity Review 


Industrial Minerals 


Magnesium.—Magnesium Alloy Corp. (MagAlloy) of Canada 
had been evaluating the resources and development potential of 
the Makola and Youbi magnesium salt evaporite deposits in the 
Kouilou region since 1998. The proposed $514 million Kouilou 
project would produce 60,000 metric tons per year of primary 
magnesium metal and high-purity magnesium (Magnesium Alloy 
Corp., 2003b§). By yearend 2003, MagAlloy was still involved 
in raising capital to prepare a bankable feasibility study for the 
project. It was planning to study the potential production of salt 
and potash as byproducts or as an initial phase of commercial 
production and the potential development of hydro and gas energy 
sources to support the Kouilou project and potential related 
industries (Magnesium Alloy Corp., 20048). In June 2003, 
MagAlloy signed a preliminary long-term offtake agreement with 
Stinnes Metall GmbH (a wholly owned subsidiary of Stinnes AG). 
Under the agreement, Stinnes would purchase and market 100% 
of the high-purity magnesium and magnesium alloys produced 
by MagAlloy’s Kouilou project; initial production was scheduled 
to start in 2007 (Magnesium Alloy Corp., 2003a§). During 
2002, MagAlloy and the South African power company Eskom 
Enterprises (Pty.) Ltd. agreed to work together to establish a long- 
term power contract to supply low-cost power to the Kouilou 
project. 
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Mineral Fuels 


Petroleum and Natural Gas.—The U.S. Energy Information 
Administration (2003§) projected that petroleum production 
would decline to 240,000 barrels per day (bbI/d) in 2003 
compared with 249,000 bbl/d in 2002. With the increase 
in oil production from Equatorial Guinea in 2003, Congo 
(Brazzaville) became the fifth leading oil producer in Sub- 
Saharan Africa. 

In December 2002, the Government fully privatized the 
SNPC. The Government transferred the company to a joint 
venture made up of Total S.A. (formerly TotalFinaElf S.A.), 
ChevronTexaco Corp. of the United States, and a consortium 
that comprised Puma Energy and X-Oil. The SNPC’s 
Congolaise de Raffinage (CORAF) oil refinery, which had a 
design capacity of 21,000 bbl/d, was shut down for technical 
reasons during the last quarter of 2002. The SNPC continued to 
control upstream petroleum exploration (CongoPage, 20028). 

Total, which was the major private operator in the petroleum 
sector, operated under a PSA with SNPC and controlled about 
two-thirds of the nation’s crude oil production. Total held a 
25% to 100% interest in eight producing oilfields, the largest 
of which were the Nkossa and the Tchibouela. Other partners 
included ChevronTexaco (30%), SNPC (15%), and Energy 
Africa Ltd. of South Africa (4%). Total’s production declined 
by 25% to 91,000 bbl/d of petroleum liquids in 2003 from 
its peak output of 121,000 bbl/d in 2000. Total’s exploration 
permit on the Mer Tres Profonde Sud block was extended to the 
end of 2004. The company also was awarded a new exploration 
permit for the Haute Mer C block (Total S.A., 2004a§, b§). 

Agip Congo S.A. (a subsidiary of Eni SpA of Italy) was the 
second largest petroleum operator and contributed about one- 
third of the nation’s petroleum, or about 68,000 bbi/d of oil 
equivalent from seven offshore oilfields. The rate of production 
was expected to decline slightly in 2004 compared with that of 
2003. During 2003, Eni held a 65% interest in the Djambala, 
the Foukanda, the Mwafi, and the Zatchi fields; a 50% interest 
in the Loanga deep offshore fields; a 37.5% interest in the Kitina 
field; and a 35% interest in the Pointe Noir Grand Fond fields 
(Eni SpA, 2004§). At yearend 2002, total national reserves 
were reported to be 1.5 billion barrels of oil and more than 90 
million cubic meters of natural gas (U.S. Energy Information 
Administration, 2003§). 


Outlook 


Since 2000, Congo (Brazzaville) has been engaged in the 
long process of restoring the Government, establishing a 
national dialog, adopting a new constitution, and resettling 
more than 800,000 people who were displaced during the war. 
Intermittent guerilla activity and civil unrest in some areas, 
however, continued to inhibit progress into early 2003. The 
petroleum sector will remain the cornerstone of the economy 
for the immediate future, although it has as yet to locate any 
new petroleum reservoirs in the deepwater marine environment, 
which has yielded large discoveries for the neighboring 
countries of Angola, Equatorial Guinea, and Nigeria. The 
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decline in national production was attributed to the maturing of 
existing fields, but the U.S. Energy Information Administration 
(2003§) expects production to rebound after 2004 with the 
development of the Libondi, the Litanzi, the Tchibeli, and the 
Yanga Sud oilfields. 

The proposed $500 million Kouilou magnesium project, 
which is scheduled for completion by 2007, could significantly 
stimulate the postwar economy and aid development of the 
power infrastructure. By the end of 2003, however, the project 
was still awaiting completion of a favorable bankable feasibility 
study. 
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Major Source of Information 


Ministére des Hydrocarbures et des Mines 
Service des Mines et de la Geologie 
B.P. 2124 
Brazzaville, Republic of Congo 
Telephone: (242) 83 58 73 or 12-81 
Fax: (242) 83 62 43 
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TABLE 1 
CONGO (BRAZZAVILLE): PRODUCTION OF MINERAL COMMODITIES’ 


Commodity’ 1999 2000 2001 2002° 2003° 


Cement, hydraulic thousand metric tons -- 20 -- -- -- 
Gold, mine output, Au content* kilograms 10 10 10 10 30 
Lime® metric tons 390 390 390 390 390 
Liquid petroleum gas (propane) thousand 42-gallon barrels 4,118 ? 3,910 3,734 3,700 3,700 
Petroleum: 
Crude do. 93,951 °? 100,375 *? 98,920 ° 94,170 ? 87,600 
Refined do. -- 2,573 2,752 2,800 -- 


“Estimated; estimated data are rounded to no more than three significant digits. ‘Revised. -- Zero. 
"Includes data available through June 2004. 

Natural gas is also produced but is vented or flared. 

*Reported figure. 


Sources: International Monetary Fund Staff Country Report No. 01/03, Republic of Congo, Statistical Appendix, January 2001, p. 16-17; International 
Monetary Fund Staff Country Report No. 03/184, Republic of Congo, Statistical Appendix, June 23, 2003, p. 15-16. 
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THE MINERAL INDUSTRY OF CONGO (IKINSHASA) 


By George J. Coakley 


Introduction 


The Democratic Republic of the Congo [Congo (Kinshasa) | 
is located in the heart of equatorial central Africa and has an 
area of 2,267,600 square kilometers (km), which is about 
one-fourth that of the United States. The area supported a 
population of about 58 million in 2003. Based on purchasing 
power parity, the gross domestic product (GDP) was estimated 
to be $35.62 billion, and the per capita GDP to be $590 (U.S. 
Central Intelligence Agency, 2004§'). Inflation declined to 14% 
compared with 16% in 2002. Historically, the mining industry 
accounted for 25% of the GDP and about 75% of total export 
revenues. The mining sector’s estimated share of the GDP 
dopped in 2000 (the latest year for which data were available) to 
6%; the sector declined by 21% overall between 1996 and 2000 
(International Monetary Fund, 2004§) . With economic and 
management assistance from the International Monetary Fund 
(IMF) and the World Bank since 2001, the country had been 
trying to turn around the long-stagnant economy by stabilizing 
the macroeconomic situation and reestablishing a tax revenue 
flow to the central Government, particularly from the diamond, 
copper-cobalt, and petroleum industries. 

Politically, the peace accord signed in Sun City, South Africa, 
in April 2002 set the stage for withdrawal of foreign troops 
from Congo (Kinshasa) and the beginning of efforts to draw 
up a new constitution and to establish a new Government of 
national unity. In June 2003, a transitional coalition government 
made up of Congo (Kinshasa) Government leaders and 
opposition party leaders from the Mouvement de la Libération 
du Congo (MLC) (Movement for the Liberation of Congo), the 
Rassemblement Congolais pour la Démocratie (RCD—Goma) 
(Rally for Congolese Democracy), and RCD-Mouvement de 
Libération (RCD-ML) (RCD-Liberation Movement) was 
formed with a 2-year mandate to arrange for democratic 
elections. Despite ongoing instability and occasional civil 
unrest in areas controlled chiefly by opposition factions of the 
RCD-Goma and the MLC in the northeastern portion of the 
country, the rest of the country slowly returned to some level of 
normalcy. 

For 2003, the IMF reported a negative $123 million 
merchandise trade balance. Exports were valued at $1.28 
billion, of which diamond accounted for $813 million in 
2003 compared with those of $1.08 billion in 2002, of which 
diamonds accounted for $653 million (International Monetary 
Fund, 2004§). The higher diamond revenue can be attributed, in 
part, to Government efforts to reduce smuggling and to comply 
with the certificate of origin provisions of the international 


'References that include a section mark (§) are found in the Internet 
References Cited section. 
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Kimberley Process Certification Scheme (Kimberley Process 
Secretariat, 2003§). Merchandise imports, of which fuel and 
mining-related equipment were major components, were valued 
at $1.40 billion in 2003 compared with $1.09 billion in 2002. 

Congo (Kinshasa) is richly endowed with such mineral 
resources as coal, cobalt, columbium (niobium)-tantalum 
(locally referred to as “coltan’’), copper, diamond, germanium, 
gold, manganese, petroleum, tin, uranium, and zinc. Despite 
the collapse of much of the formal mining infrastructure, 1t was 
still an important world source of industrial diamond and cobalt 
(table 1). 


Structure of the Mineral Industry 


The Government maintained at least part ownership and 
generally majority ownership of nearly all the productive and 
service sectors of the economy (see table 2). Générale des 
Carriéres et des Mines (Gécamines) produced essentially all 
the country’s coal, cobalt, copper, and zinc. It also operated 
subsidiaries that produced cement, coal, and other materials 
required for the company’s primary mineral interests. Société 
Miniére de Bakwanga (MIBA) produced about 25% of 
industrial diamond output from Government-controlled lands 
in the Kasai Occidental and the Kasai Oriental Provinces; the 
remainder came from a large number of artisanal operators 
chiefly within the same regions. MIBA was owned by the 
Government (80%) and the Sibeka Group (20%), which was 
owned by N.V. Umicore SA (79%) and De Beers Centenary 
AG (20%). Société Miniére et Industrielle du Kivu (Sominki), 
which was the largest formal columbium (niobium)-tantalum, 
gold, and tin producer, and Office des Mines d’Or de Kilo-Moto 
(Okimo), which was the major gold producer, were the other 
principal parastatal mining companies. The majority of Okimo 
and Sominki holdings were in rebel-held areas in eastern Congo 
(Kinshasa) and not officially in operation. In April 2002, Banro 
Resources Corp. of Canada settled a 3-year-long dispute with 
the Government over rights to the old Sominki holdings. Under 
the agreement, Banro retained a 100% interest in the Kamituga, 
the Lugushwa, the Namoya, and the Twanziga gold deposits 
and revived its 25-year mining convention, which was to be 
rewritten to conform to the new Mining Code. The Government 
was to retain 100% rights to the tin assets formerly held by 
Sominki (Banro Resources Corp., 2003§). Barrick Resources 
Ltd. of Canada and AngloGold Ashanti Limited, which was 
formed by the merger of AngloGold Ltd. of South Africa and 
Ashanti Goldfields Co. Ltd. of Ghana in April 2004, controlled 
much of the gold exploration rights in and around the Kilo Moto 
gold district in Orientale Province. 

Under provisions of the 2002 Mining Code and subsequent 
Decree 068/2003 of April 3, 2003, a new Cadastre Miniere 
(CAMI) was established. Under the supervision of the Mines 


and Finance ministers, CAMI would be responsible for the 
granting and renewal of mining and quarrying rights, the 
transformation and leasing of mining rights, securities on 
mining assets, determining the financial capacity of applicants, 
and maintaining a national registry of books and survey maps 
available to the public. CAMI became operational during 
2003 with assistance from the World Bank and subsequently 
converted 270 mining rights and 10 quarrying rights from the 
old system to make them valid under the new Mining Code. 

In addition during the year, CAMI issued 1,580 exploration 
licenses that covered more than 245,000 km/?, and 81 force 
majeure declarations. The largest exploration concession areas 
were held by Anglo American plc (Anmercoza subsidiary) for 
copper and cobalt, Banro for gold and silver, BHP Billiton Plc 
for copper-cobalt and diamond, Bugeco SA for diamond, the 
De Beers Group for diamond, First Quantum Minerals Ltd. for 
copper and gold, and SouthernEra Resources Inc. for diamond 
(Mbaka Kawaya Swana, 2004). 


Commodity Review 


Metals 


Copper and Cobalt.—During 2002 and 2003, efforts to 
reestablish a functioning central Government, passage of a new 
mining law, and relative stability in the main mining areas of 
Katanga Province saw a return of foreign investors to Katanga 
to begin re-evaluating their existing joint-venture agreements 
with Gécamines. Highlights for this period included the 
startup of Anvil Mining NL of Australia’s $5.7 million high- 
grade Dikulushi copper-silver open pit mine and heavy-media 
separation plant in September 2002 and the second full year 
of operation in 2003 of Compagnie Minera de Sakania SPRL’s 
(Comisa) Lonshi open pit copper mine. Comisa was 100% 
owned by First Quantum Minerals Ltd. of Canada. 

During 2003, Anvil Mining mined 294,041 metric tons (t) of 
ore at Dikulushi at a grade of 7.4% copper and 195 grams per 
metric ton (g/t) silver. The mine is located west of Pweto and 
Lac Moero in southeastern Congo (Kinshasa) near the Zambian 
border. Concentrates were trucked to the Ongopolo smelter in 
Namibia and yielded 13,349 t of copper and 33,309 kilograms 
(kg) of silver. Anvil expected to commission Phase II of its 
operation by the end of the second quarter 2004, and to increase 
production to 20,000 metric tons per year (t/yr) of copper 
and 56,000 kilograms per year (kg/yr) of silver contained in 
concentrates. In 2004, Anvil Mining NL planned to create the 
Canadian holding company Anvil Mining Limited and to list it 
on the Toronto Stock exchange to help it access North American 
mining investment capital (Anvil Mining Limited, 20048). 

The Lonshi Mine was located in the so-called pedicle 
extension of southeastern Congo (Kinshasa). During 2003, 
Comisa mined 711,299 t of high-grade ore at 4.8% [acid soluble 
copper (ASCu)] compared with 951,100 t of high-grade ore 
at 5.42% ASCu in 2002. Ore was trucked 35 km across the 
Zambian border to First Quantum’s Bwana Mkubwa solvent 
extraction-electrowinning (SX-EW) plant. The Bwana Mkubwa 
plant produced 29,513 t of copper cathode in 2003 compared 
with 11,878 t in 2002; production was expected to increase to 


35,000 t/yr of copper in 2004. First Quantum also announced 
the discovery of a second high-grade copper deposit at Lufua 
during 2003 and was expected to announce a resource estimate 
by mid-2004 (First Quantum Minerals Ltd., 20048). 

Congo Mineral Developments Ltd. (CMD), which was 
a 100% owned subsidiary of American Mineral Fields Inc. 
(AMF), finalized its contract of association with Gécamines and 
the Government to operate the Kolwezi copper-cobalt tailings 
project. Under the terms of the agreement, the new operating 
company Kingamyambo Musonoi Tailings SARL (KMT) will 
be formed; CMD will own 82.5% of KMT; Gécamines, 12.5%; 
and the Government, 5%. KMT will make two payments to 
Gécamines to acquire the rights to the Kolwezi tailings resource. 
The first payment of $5 million will be made at the time of 
the transfer of the mining rights, and a second payment of $10 
million will follow completion of the bankable feasibility study. 
Gécamines will also be entitled to additional profit participation 
in case of an elevated copper price. The Kolwezi project 
consisted of two tailings dams that contained 112.8 million 
metric tons (Mt) of oxide tailings at grades of 1.49% copper 
and 0.32% cobalt. With an initial investment of $330 million, 
the SX-EW plant will treat approximately 3 million metric 
tons per year (Mt/yr) of tailings, which will have a projected 
annual output of 42,000 t/yr of copper and 7,000 t/yr of cobalt 
during an operating life of 38 years. In January 2004, the 
final approval of the Council of Ministers was received, which 
permitted the formal execution of the Contract of Association 
for KMT. In March 2004, the final approval that authorized 
the KMT contract of association was signed by the President 
of Congo (Kinshasa), following which AMF announced that 
it would begin the definitive project feasibility study and the 
required environmental and social impact studies. American 
Minerals Fields Inc. was scheduled to change its corporate name 
to Adastra Minerals Inc. in May 2004 (American Mineral Fields, 
Inc., 2003§; 2004a§, b§). 

Gécamines continued to face multiple crises in finance, 
production, and transportation during 2003 with production 
at an historical low of 8,000 t of refined copper and 1,200 t of 
refined cobalt. The company’s poor condition was attributed 
to a combination of aging equipment, lack of domestic and 
international investment, lack of fuel and spare parts, and 
problems with transporting ore and finished products. With 
assistance from the World Bank and drawing on its proven, 
probable, and possible ore reserves of copper (56 Mt contained 
metal), zinc (6.4 Mt), cobalt (4 Mt), and germanium (3.4 Mt), 
Gécamines began a survival and restructuring program, which 
involved reducing its workforce by 45% to make manpower 
consistent with production levels. The proposed minimal 
survival plan for 2004 would require $27.5 million to return 
production levels to 25,000 t/yr of copper, 5,000 t/yr of 
zinc ingots, and 4,500 t/yr of cobalt. The proposed 5-year 
investment plan would need an investment of $248 million 
to bring production up to 100,000 t/yr of copper and 10,200 
t/yr of cobalt, which would give Gécamines enough cash flow 
to become self-sustaining again. Funding would come from 
direct loans and from investment by joint-venture partners. 
The revitalization plan also called for a 5-year drilling plan, 
which included provisions for 4,500 meters per year of drilling 
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on current deposits to refine resource estimates and 5,000 
meters per year of drilling on greenfields exploration targets on 
Gécamines land holdings (Gécamines, 2004). 


Industrial Minerals 


Diamond.—MIBA accounted for about one-quarter of the 
total national production of diamond from mining operations 
in Mbuji Mayi in Kasai Province. The company reported 
production at 6.9 million carats of low-value, chiefly industrial- 
grade stones in 2003; this was a 24% increase compared with 
that of 2002. It announced a new 5-year plan for 2004-08, 
which called for increasing production by about 500,000 carats 
per year to reach a total of 10 million carats per year in 2008. 
The company also expected to increase the percentage of gem- 
quality diamond produced from 3.5% in 2003 to 6% in 2008, 
which would increase the value of sales to more than $150 
million per year by 2008. Remaining diamond reserves were 
reported to be 78 million carats, of which 86% was contained 
in kimberlites, 12% in terrace and river gravels, and 2% in 
stockpiled tailings. The kimberlite reserve was 36.5 million 
cubic meters of ore at a grade of 1.82 carats per cubic meter. 
The average grade of the gravels was 2.7 carats per cubic meter. 
MIBA was seeking partners to help finance several projects that 
included $700 million to develop two kimberlite deposits; $30 
million to exploit the Kasai, the Mubimayi, and the Sankuru 
river gravels; $45 million to rehabilitate the Lubilanji and the 
Tshiala hydroelectric facilities and the transmission lines into 
Mbujimayi; and $100 million to run a line from the Inga-Shaba 
high-power transmission line from Tshimbulu to Mbujimay1, 
which would make 150 megawatts of additional generating 
capacity available to the region (Shungu Tshofu, 2004). 

In November 2002, about 50 countries that produced, 
processed, and traded diamond became signatories to the 
Kimberley Process Certification Scheme, which was aimed 
at establishing a system of certificates of origin to control the 
global trade in diamond. The treaty resulted from international 
concern over the growing evidence of illegally mined and 
exported diamond revenues being used to support civil conflicts 
in Angola, Sierra Leone, and elsewhere (Kimberley Process 
Secretariat, 2003$). 

Artisanal mining around the Kinsingani, the Mbujimayi, 
and the Tshikapa areas continued to account for the majority 
of national diamond production. With the signing of the Sun 
City Peace Accord and the international Kimberley Process 
agreement, reported production of artisanal diamonds increased 
significantly to 21.1 million carats in 2003 compared with 16.4 
million carats in 2002, and, one can assume, a sharp decrease in 
the smuggling and sale of Congo (Kinshasa) diamond through 
other countries. 

Sengamines S.A.R.L., which was owned by Oryx Natural 
Resources (ONR), operated diamond concessions at Mbuji- 
May1 in the Kasai Oriental in partnership (49%) with MIBA 
(16%) and the central Government (33.8%). The Sengamines 
concessions reportedly had been expropriated from MIBA 
and transferred to ONR. ONR was granted an exclusive 
management contract with Sengamines and its shareholders. 
Following an investment of more than $100 million in 
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infrastructure, mine equipment, and processing plants during 
2001 and 2002, Sengamines exported more than 1.1 million 
carats in 2003, which were valued at $14.86 per carat. When at 
full production by the end of 2004, Semgamines was expected 
to produce at a rate of 350,000 to 400,000 carats per month 
(Sengamines S.A.R.L., 20048). 

In 2004, the coalition of African and Canadian non- 
governmental organizations, Partnership Africa Canada, 
published an annual review of diamond mining in Congo 
(Kinshasa) for 2003, which provided an in-depth look at the 
location, size, value, and trading of diamond in the country. 

It estimated that the informal artisanal sector included about 
700,000 diggers and 100,000 traders (Partnership Africa 
Canada, 2004$). 


Outlook 


With support from the World Bank and the International 
Monetary Fund, Government efforts to rebuild state institutions 
and to put in place a pragmatic new mining code during 
2002 and 2003 were a positive sign for the future. Despite 
signed peace treaties, however, Congo (Kinshasa) was still 
struggling to resolve the ongoing civil war, to reestablish a 
central Government recognized nationally, and to resolve 
refugee problems and ethnic conflicts, especially in the eastern 
Provinces that bordered Rwanda and Uganda. The decline 
of copper and cobalt production during the 1990s led to the 
deterioration of Gécamines, which was the country’s most 
important company. Despite almost insurmountable operating 
difficulties, Gécamines continued to operate, albeit at limited 
capacity. The new Mining Code, which promotes privatization 
of the state-run mining sector and stronger guarantees of 
property title and investment security by the Government, will 
help attract new foreign capital and technical expertise needed 
to redevelop the country. Lack of transparency in business 
transactions with the Government and weak legal structures 
remain problems. Because of its size and wealth of resources, 
the long-term potential of Congo (Kinshasa) is more promising, 
and the country could return to world markets as an important 
supplier of cobalt, copper, diamond, and zinc. The future 
prospects for economic development of Congo (Kinshasa) 
depend on its ability to achieve political and economic stability 
and to implement the legal and business frameworks needed to 
attract new foreign investment. 

For more-extensive coverage of the mineral industry of Congo 
(Kinshasa), see the 2001 and 2002 Minerals Yearbook, Volume 
III, Mineral Industries of Africa and the Middle East. 
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Major Sources of Information 


Cadastre Minier 
Avenue de la Justice 
239 Kinshasa/Gombe 
République Démocratique du Congo 
and 
Boulevard du 30 Juin IMM 
Gécamines Kinshasa/Gombe 
République Démocratique du Congo 
La Générale des Carriéres et des Mines (Gécamines) 
419 Avenue Kamanyola 
Lubumbashi 
République Démocratique du Congo 
Telephone: (243) (23) 41105 
Fax: (243) (23) 41041 
E-mail: gecamines.adg@starnet.cd 
La Générale des Carriéres et des Mines (Gécamines) 
3éme Niveau, Batiment Gécamines 
3 Boulevard du 30 Juin 
Kinshasa/Gombe 
République Démocratique du Congo 
Telephone: (243) (13) 92102 
Fax: (243) (13) 92612 
E-mail: tsongolamb@yahoo.fr 
Ministére des Mines (Ministry of Mines) 
3éme Niveau, Batiment Géecamines 
Boulevard du 30 Juin 
Kinshasa/Gombe 
République Démocratique du Congo 
Fax: (243) (12) 21 607 
Telephone: (243) (12) 880 2571 
E-mail: minimines@ic.cd 
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TABLE 1 


CONGO (KINSHASA): PRODUCTION OF MINERAL COMMODITIES! 


(Metric tons unless otherwise specified) 


Commodity 
METALS 


Cobalt: 
Mine output, Co content” 


Metal, Co content? 
Columbium (niobium) and tantalum: 
Columbite-tantalite concentrate: 
Gross weight 
Nb content® 
Ta content 
Copper: 
Mine output, leaching (electrowon) 
Metal, primary: 
Smelter, electrowon (low grade) 
Refined, electrolytic 


Germanium kilograms 
Gold’ do. 
Silver® do. 
Steel” 

Tin’ 

Zinc, mine output, Zn content 


INDUSTRIAL MINERALS 


Cement, hydraulic” 


: 5,6 
Diamond: 


Artisanal thousand carats 
Société Miniére de Bakwanga’ do. 
Total do. 
Lime 
Stone, crushed” 
Sulfuric acid® 


MINERAL FUELS AND RELATED MATERIALS 
Coal, bituminous® 


Petroleum: 

Crude thousand 42-gallon barrels 

Refinery products:” 
Liquefied petroleum gas do. 
Gasoline do. 
Kerosene do. 
Jet fuel do. 
Distillate fuel oil do. 
Residual fuel oil do. 
Refinery fuel and losses* do. 
Total do. 


“Estimated; estimated data are rounded to no more than three significant digits; may not add to total shown. rRevised. NA Not available. -- Zero. 


'Table includes data available through July 2004. 
"Includes mine production and reprocessed tailings. 
*Salable refined production only; excludes white alloy and matte. 


‘Columbite-tantalite concentrates are produced by artisanal miners, but data on production are speculative and unreliable for estimating. 


1999 


6,000 
5,180 


32,000 


32,000 
31,225 
207 
4,000 
87,000 
150 


159,100 


15,328 
4,732 
20,060 
25,000 
249,000 
95,000 


205 
2,500 


2000 


11,000 * 
4,320 


450 
130 
130 


21,000 ° 


21,000 ° 


30,800 


159,000 


50 


169,000 


11,300 ° 
4,600 * 
15,900 ° 

25,000 


260,000 


80,000 


*Reported data for 1998-2001 from International Monetary Fund Country Report No. 03/175, June 2003. 
°An estimated 20% of total diamond is gem quality; the majority of production is from artisanal mining. 


"Société Miniére de Bakwanga, 80% owned by the Government. 
"Includes "Other." 
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2001 


15,000 * 
4,071 


200 * 
60 
60 


20,988 


20,988 
37,800 * 
19° 
80,000 
50 
1,014 


201,000 ' 


10,700 * 
6,200 
16,900 ° 

25,000 


191,000 ' 


80,000 


1,000 


8,500 ‘ 


2002 


32,300 


30,000 
30,000 
3,500 
20 
2,100 
80,000 
50 


190,000 


16,400 
5,556 
21,956 
25,000 
190,000 
80,000 


1,000 


8,500 


2003 


12,000 
1,200 


50 
25 
25 


52,700 


8,000 
8,000 
2,500 
20 
35,500 
40,000 
52 


190,000 


21,100 
6,900 
27,000 
25,000 
190,000 
80,000 


1,000 


85,000 
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THE MINERAL INDUSTRIES OF COTE D’ IVOIRE, GUINEA, 
LIBERIA, AND SIERRA LEONE 


By Thomas R. Yager 


COTE D’ IVOIRE 


Cote d’Ivoire was a producer of cement, clay, columbium 
(niobium), diamond, gold, gravel and crushed rock, manganese, 
natural gas, crude petroleum and petroleum products, sand, 
sulfuric acid, and tantalum. The country also had deposits of 
bauxite, cobalt, copper, iron ore, nickel, and silica sand. Gold 
production and exploration were inhibited by civil unrest. 

In 2003, the gross domestic product (GDP) based on 
purchasing power parity amounted to about $25.5 billion. 

The GDP fell by 2.8% in 2003 after decreasing by 1.6% in 
2002. In 2002, industry accounted for 13% of the GDP, energy 
(which included the refining of petroleum), 4%; construction 
and public works, 3%; and petroleum extraction, less than 1% 
(International Monetary Fund, 2004a, p. 5; b, p. 206; 20048'). 

In January 2003, the Government signed a ceasefire 
agreement with Mouvement pour la Justice et la Paix and 
Mouvement Populaire Ivoirien pour le Grand-Ouest, which 
were two rebel movements that operated in the western part of 
the country. The Government already had signed a ceasefire 
agreement in October 2002 with Mouvement Patriotique de 
Céte d’Ivoire, which held territory in the northern part of the 


country. Civil unrest took place in northern Céte d’Ivoire as late 


as November (United Nations Integrated Regional Information 
Networks, 2003b, c). 


Commodity Review 


Metals 


Gold.—In 2003, national gold production fell to 1,313 
kilograms (kg) from 3,570 kg in 2002. The decrease in output 
was attributable to the closure of the Angovia and Ity Mines. 
The Cie. Générale Des Matieres Nucleaires Group (COGEMA) 
of France held 51% equity interest in the Ity Mine; the state- 
owned Société pour le Développement Minier en Cote d’ Ivoire 
(SODEMI) held the remainder. The Ity Mine produced 
about 1,700 kg of gold in 2002; attacks by rebel forces near 
yearend, however, caused the mine to shut down. Cie. Miniere 
d’ Afrique [a subsidiary of Compagnie Miniere Or (a subsidiary 
of COGEMA)] operated the Angovia gold mine; the company 
produced about 1,100 kg of gold in 2002 (Foster, 2003; 
Resource Information Unit, 2003). Production was halted in 
2003 because of resource depletion. 

Equigold NL of Australia explored for gold at the Bonikro 
deposit on the Oume property in late 2003. The company 


'References that include a section mark (§) are found in the Internet 
Reference(s) Cited sections. 
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planned to complete a feasibility study on developing Bonikro 
in the third quarter of 2004. Resources at Bonikro were 
estimated to be 5.06 million metric tons (Mt) of ore at a grade of 
1.6 grams per metric ton (g/t) gold. The Government awarded 
the Didievi property to Equigold; the company planned to start 
exploration at Didievi in the first quarter of 2004 (Resource 
Information Unit, 2003; Equigold NL, 2004). 

Randgold Resources Ltd. of the United Kingdom held the 
Boundiali, the Dabakala, the Mankono, the Nielle, and the 
Sikolo properties. The Nielle property contained the Tongan 
deposit, which had resources of 34 Mt of ore at a grade of 
2.65 g/t gold. Afminex Ltd. of Australia held the Korhogo 
and the Tengrela properties, and Ashanti Goldfields Company 
Ltd. of Ghana, the Allangoua property. Afminex, Ashanti, and 
Randgold put exploration activities on hold because of civil 
unrest (Resource Information Unit, 2003). 

Iron and Steel.—Société de Transformation de 1’ Acier en 
C6te d’Ivoire used imported steel to produce rebar, steel sheets, 
and other products. The International Iron and Steel Institute 
(2004, p. 91) reported that Céte d’Ivoire consumed 128,000 
metric tons (t) of finished steel products in 2002 compared with 
118,000 t in 2001 and 149,000 t in 1997. National imports 
of iron were $116.2 million, or nearly 5% of total imports. 
Domestic resources of iron ore at Mount Nimba and Mount 
Kalayo, which were not yet developed, amounted to about 
3 billion metric tons at a grade of 40% iron (Foster, 2003; 
International Monetary Fund, 2004a, p. 43). 


Industrial Minerals 


Cement.—Socicté Ivoiriene de Ciments et Materiaux 
(SOCIMAT), Société des Ciments d’ Abidjan (SCA), and 
Société des Ciments du Sud-Ouest operated cement plants with 
a combined capacity of 1.3 million metric tons per year (Mt/yr). 
Housing and other private uses accounted for 75% of domestic 
cement consumption; public housing and industry, 10% each; 
and other public works, 5%. Economic stagnation led to weak 
industrial demand (International Cement Review, 2003). 

Cement was exported to Burkina Faso and Mali by SOCIMAT 
and SCA. In 2002, exports of cement amounted to $40 million, 
or 1% of total exports. Clinker was imported from Asian and 
European countries; imports of clinker amounted to $42.6 
million in 2002, or 2% of total imports (International Monetary 
Fund, 2004a, p. 41, 43). 

Diamond.—Kimberlites were known to occur at Kanangone, 
Seguela, and Tortiya; diamond was produced only from alluvial 
deposits at Seguela and Tortiya. In mid-2003, African Mining 
and Petroleum Resources plc relinquished the Bobi diamond 
property. Golden Star Resources Ltd. of the United States held 
the Tortiya property (Resource Information Unit, 2003). 
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Mineral Fuels 


Natural Gas.—Domestic production of natural gas fell 
to nearly 1.46 billion cubic meters in 2003 from 1.61 billion 
cubic meters in 2002. Ocean Energy Inc of the United States 
operated the offshore Panther Field, which was located in 
block CI-11. In April 2003, Ocean Energy was purchased by 
Devon Energy Corp. of the United States. A consortium of 
Canadian Natural Resources Ltd. (CNR), Société Nationale 
d’ Operations Petrolieres de la Céte d’Ivoire (PETROCI), and 
Tullow Oil ple produced natural gas from the East Espoir 
oilfield. Offshore natural gas was being developed as the main 
fuel for heavy industry and power generation in Abidjan and to 
reduce deforestation in rural areas (Melly and Griffiths, 2003; 
B.V. Glohi, Director of Exploration and Production, Société 
Nationale d’Operations Petrolieres de la Céte d’Ivoire, written 
commun., August 18, 2004). 

Petroleum.—Production of crude petroleum rose to nearly 
7.54 million barrels (Mbbl) in 2003 from 5.5 MbbI in 2002. 
Petroleum was imported from Nigeria for refining. In 2002, 


crude petroleum imports amounted to $417.4 million, or 17% of 


total imports (International Monetary Fund, 2004a, p. 43). 

CNR, PETROCI, and Tullow produced the majority of 
domestic petroleum at East Espoir in block CI-26, where 
production rose to 3.88 Mbbl in 2003 from 2.48 Mbbl in 2002. 
Production was expected to start at the West Espoir Field in late 
2005. CNR, PETROCI, and Svenska Petroleum Exploration 
planned to develop the Baobab Field in block CI-40. In mid- 
2005, production at Baobab was expected to start at a rate of 
24,000 barrels per day (bbi/d) and eventually to rise to 35,000 
bbl/d. Devon Energy Corporation produced oil from the Lion 
Field in block CI-11 (Canadian National Resources Ltd., 2004, 
p. 5, 7, 44). 

CNR planned to drill at the Acajou prospect in block CI-26 
in 2004. Other companies active in petroleum exploration 
included Oranto Petroleum Ltd. of Nigeria in blocks CI-205 
and CI-206 and Vanco Energy Co. of the United States in block 


CI-112. In December 2003, the Government offered 12 offshore 


and 4 onshore exploration blocks for bid (Melly and Griffiths, 
2003). 
Société Ivorienne de Raffinage operated Cote d’Ivoire’s only 


petroleum refinery; Société Multinationale des Bitumes operated 


an asphalt plant. In 2002, imports of petroleum products 
amounted to $114.6 million, or nearly 5% of total imports. 
Exports of petroleum products were $582 million, or 11% of 
total exports (International Monetary Fund, 2004a, p. 41, 43). 


Infrastructure 


Compagnie Ivoirienne d’Electricite was the country’s 
only producer of electricity. In 2002, national production of 
electricity rose to 5,277 gigawatthours (GWh) from 4,852 GWh 
in 2001 and 2,753 GWh in 1997. From 1997 to 2002, the share 
of hydroelectric plants in total production fell to 33% from 68% 
(International Monetary Fund, 2004a, p. 19). 

Société Internationale de Transport Africain par Rail of 
France operated Cote d’Ivoire’s railroads. Rail traffic between 


11.2 


Burkina Faso and Cote d’Ivoire was shut down in September 
2002 because of the civil war. In June 2003, rail service on the 
Abidjan-Ouagadougou railway was restored between rebel- 
and Government-controlled territories. The border between 
Burkina Faso and Cote d’Ivoire was reopened in September 
(United Nations Integrated Regional Information Networks, 
2003a). 
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GUINEA 


In recent years, Guinea, which is a small country in western 
Africa, has been known to produce alumina, bauxite, diamond, 
and gold, most of which was designated for export. The country 
has also produced cement and salt. 

In 2003, Guinea’s GDP amounted to about $16.1 billion 
at purchasing power parity. The GDP grew by 1.2% in 2003 
after increasing by 4.2% in 2002 and 3.8% in 2001. The 
mining sector accounted for 16% of GDP; construction, 10%; 
manufacturing, 4%; and electricity and water, less than 1% 
(International Monetary Fund, 2004a, p. 5; b, p. 206; 20048). 
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Commodity Review 


Metals 


Bauxite and Alumina.—Guinea was the world’s second 
leading producer of bauxite after Australia. In 2003, mine 
production of bauxite fell to 17 Mt from nearly 17.5 Mt in 2002. 
The grade of bauxite produced fell to about 50% AI_O, in 2002 
from 60% AIO, in 1998. Compagnie des Bauxites de Guinée, 
which was the country’s largest bauxite producer, operated the 
Boke Mine. Russian Aluminum (RUSAL) operated Société de 
Bauxites de Kindia’s mine (Reuters, 2003). 

Most of Guinea’s bauxite was exported. Shipments of 
metallurgical-grade bauxite fell to 13.9 Mt in 2003 from 14.1 Mt 
in 2002. In 2003, the value of metallurgical-grade bauxite 
shipments amounted to $263.4 million. Bauxite exports totaled 
$289.8 million, or 40% of total exports (International Monetary 
Fund, 2004a, p. 18; Mohamed Sedna Nansoko, Guinea Ministry 
of Mines and Geology, written commun., June 23, 2004). 

Alumina production rose to 734,933 t in 2003 from 701,936 t 
in 2002. The value of alumina exports was $147.6 million in 
2003, or 20% of total exports. RUSAL managed the Friguia 
alumina refinery. The company planned to build an alumina 
refinery with a capacity of 2.4 Mt/yr and a bauxite mine at 
Dian-Dian. The project has been delayed by funding difficulties 
(Samb, 2003; International Monetary Fund, 2004a, p. 18; 
Mohamed Sedna Nansoko, Guinea Ministry of Mines and 
Geology, written commun., June 23, 2004). 

Gold.—Guinea’s gold production fell to 16,226 kg in 2003 
from 16,700 kg in 2002. The value of national gold production 
amounted to $190.2 million in 2003. Gold exports were 
valued at $138.7 million, or 19% of total exports (International 
Monetary Fund, 2004a, p. 18; Mohamed Sedna Nansoko, 
Guinea Ministry of Mines and Geology, written commun., June 
23, 2004). 

Société Ashanti de Guinee (Ashanti Goldfields Co. Ltd., 85%) 
was Guinea’s leading gold producer. In 2003, production at the 
Siguiri Mine fell to 7,863 kg from 8,376 kg in 2002 because 
of lower ore grades and recovery rates. By the first quarter of 
2005, Ashanti planned to complete a plant expansion to raise 
output to 10,900 kilograms per year (kg/yr). The project was 
expected to cost from $75 million to $80 million (Resource 
Information Unit, 2003; Ashanti Goldfields Co. Ltd., 2004, p. 9). 

At the end of 2003, resources at Siguiri were nearly 114 Mt 


at a grade of 1.19 g/t gold, and reserves, 51.7 Mt at a grade of 


1.17 g/t gold. Exploration increased contained gold resources 


| by nearly 22 t in 2003; Ashanti planned to conduct additional 


exploration at Siguiri in 2004 (Ashanti Goldfields Co. Ltd., 
2004, p. 9, 14-15). 

Société Miniére de Dinguiraye (Kenor ASA of Norway, 85%) 
mined gold at Lero. In 2003, production fell to 2,884 kg from 
3,367 kg in 2002. Kenor expected to complete a feasibility study 
on a new processing plant by the end of 2004. After falling to 
about 2,200 kg in 2004, production at Lero was expected to 
increase to 12,400 kg in 2006. Kenor spent $7.2 million on 
exploration in Guinea in 2003; resources increased to 82.5 Mt at 
a grade of 1.5 g/t gold from 59.7 Mt at a grade of 1.6 g/t gold in 
2002 (Kenor ASA, 2004a, p. 2, 17; b, p. 7, 14, 17). 
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Semafo Inc. of Canada produced gold at the Kiniero Mine. 
In 2003, production at Kiniero rose to 1,453 kg from 1,307 kg. 
The company planned to produce 1,700 kg in 2004. At the 
end of 2003, resources at Kiniero were 7 Mt at a grade of 
3.43 g/t gold and reserves, 1.9 Mt at a grade of 4.23 g/t gold. 
Exploration by Semafo in 2003 substantially increased resources 
at Kiniero (Semafo Inc., 2004, p. 5-8). 

Cassidy Gold Corp. explored for gold at Kouroussa in 
2003. International Gold and Minerals acquired the Kosoko 
and Saranfora properties and acquired a 40% share in the 
Bankole gold project. Mano River Resources Inc. of the United 
Kingdom held the Missamana-Gueliban property (Africa 
Mining Intelligence, 2003; African Mining, 2003a). 


Industrial Minerals 


Diamond.—National diamond production rose to 666,000 
carats in 2003 from 491,160 carats in 2002. The value of 
Guinea’s diamond production amounted to $46.4 million in 
2003; diamond exports were $48.7 million, or about 7% of total 
exports (International Monetary Fund, 2004a, p. 18; Mohamed 
Sedna Nansoko, Guinea Ministry of Mines and Geology, written 
commun., June 23, 2004). 

In fiscal year 2002-03, Trivalence Mining Corp. of Canada 
produced 26,304 carats of diamond from the Aredor Mine 
compared with 36,676 carats in fiscal year 2001-02. In 2003, 
the installation of two new plants increased gravel-processing 
capacity to 6,100 metric tons per day (t/d) from 2,400 t/d. 
Trivalence planned to produce 65,000 carats in 2004 and 
100,000 carats in 2005. Resources at Aredor were estimated 
to be about 940,000 carats; Trivalence planned additional 
exploration in 2004 (Trivalence Mining Corp., 2003, p. 18-19; 
undated§). 

In June 2003, SearchGold Resources Inc. of Canada started 
production at its Mandala River property. The processing plant 
processed gravel at a rate of 250 t/d; the company planned to 
increase output to 500 t/d in October 2003. SearchGold also 
acquired the Ouira River exploration permit (African Mining, 
2003b; Resource Information Unit, 2003). 


Mineral Fuels 


Petroleum.—Guinea did not produce or refine petroleum and 
was dependent upon imports for its petroleum requirements. In 
2003, imports of petroleum products amounted to $96.5 million, 
or nearly 17% of total imports (International Monetary Fund, 
2004a, p. 17). In November, SCS Corp. completed an offshore 
seismic survey. 
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LIBERIA 


Liberia was a producer of cement, diamond, and gold. The 
domestic minerals industry has been inhibited by 14 years 
of civil war. Additionally, sanctions imposed by the United 
Nations Security Council since 2001 have resulted in an 
embargo of Liberian diamond exports. On December 22, 2003, 
the ban on diamond exports was extended for another year. 

The Security Council indicated that sanctions would be lifted 
if Liberia established an effective, transparent, and verifiable 
system to certify the origin of its diamond exports (Katz, 2003). 

Following a peace agreement signed between the Government 
and two rebel groups in August 2003, the United Nations started 
to deploy a peacekeeping force to Liberia. Full deployment was 
expected in March 2004 (United Nations Integrated Regional 
Information Networks, 2003). 

Liberia’s GDP fell by nearly 30% in 2003 after rising by 
about 3% in 2002 and 5% in 2001. In 2002, manufacturing 
accounted for 5% of GDP; construction and mining, 2% each; 
and electricity and water, less than 1%. Growth in the industrial 
sector was limited by the rising cost of imported raw materials, 
inadequate electrical power, and weak domestic demand 
(Central Bank of Liberia, 2002, p. 2; International Monetary 
Fund, 2004, p. 23). 

Mano River Resources held the Gondoya, the King George 
Larjor, the Vaney Camp, and the Weaju gold properties and 
the Bea Mountains and Kpo Range diamond properties. The 
company did not engage in exploration in Liberia during 2003 
because of the security situation; it planned to restart activities 
in October 2004. 

Liberia Cement Corp. operated a cement plant with a capacity 
of 220,000 t/yr. In 2002, production fell to 53,622 t from 
62,897 t in 2001. The decrease in production was attributable to 
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import competition and lower domestic demand (Central Bank 
of Liberia, 2002, p. 6). 

In 2003, Liberia did not produce or refine petroleum and 
depended upon imports for its petroleum requirements. Imports 
of petroleum products amounted to about $25 million, or 17% of 
total imports (International Monetary Fund, 2004, p. 26). 

Liberia’s infrastructure was damaged during the civil war. 
The European Union planned to restore electrical power 
throughout the country by repairing the St. Paul’s hydroelectric 
power station, which had been damaged during the early 1990s. 
The rehabilitation process was expected to last for 3 years 
and to cost $60 million (United Nations Integrated Regional 
Information Networks, 2003). 
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SIERRA LEONE 


The small West African country of Sierra Leone was a 
producer of cement, diamond, gypsum, and salt and has deposits 
of bauxite, dimension stone, gold, platinum, titanium, and 
zirconium. With the end of the civil war, officially reported 
production and exports of diamond have increased sharply. 

In June 2003, the United Nations Security Council allowed 
sanctions on the trade of diamond from Sierra Leone to expire. 

In 2003, Sierra Leone’s GDP amounted to about $2.9 billion 
at purchasing power parity. The GDP grew by 9.4% in 2003 
after increasing by 26.8% in 2002 and 18.5% in 2001. Officially 
reported diamond exports accounted for 8% of GDP, and 
unreported diamond exports, about 5% (International Monetary 
Fund, 2004a, p. 27; b, p. 206; 20048). 


Commodity Review 


Metals 


Bauxite and Alumina.—Sierra Minerals Ltd. (a subsidiary 
of MIL Investments Sarl) completed a feasibility study on 
mining the Moyamba bauxite deposit. The company expected 
to produce 1.2 Mt/yr of bauxite within a 10-year period. In 
2003, Russian Aluminum (RUSAL) submitted a plan to the 
Government for the development of Moyamba. RUSAL argued 
that it should be awarded the license for Moyamba because it 
had the funds to develop the deposits immediately and Sierra 
Minerals did not (Africa Mining Intelligence, 2003, 2004a). 

Gold.—In late 2003, Mano River Resources signed a joint- 
venture agreement with Golden Star Resources Ltd. of the 
United States to explore at the Nimini, the Pampana, and the 
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Sonfon properties. Mano River Resources explored at Pampana 
in 2003. Afcan Mining Corp. held the Nimini East and the 
Nimini West exclusive prospecting licenses (African Mining, 
2003; Mining Journal, 2003a). 

Platinum-Group Metals.—In 2003, Jubilee Platinum plc 
of the United Kingdom agreed to enter into a joint-venture 
agreement with Golden Prospect plc for the York platinum- 
group metals property. York was located south of Freetown 
(Jubilee Platinum plc, 2003). 

Titanium and Zirconium.—Sierra Rutile Ltd. (SRL) (a 
subsidiary of MIL Investments SARL) planned to restart 
production of ilmenite and rutile from its mine near the Imperri 
Hills. The company resumed such operations as maintenance 
and restoration of the minesite in January 2001. In the first 
phase of the project, SRL planned to start producing at a rate of 
110,000 t/yr of rutile and 20,000 t/yr of ilmenite in 2005. The 
company planned to increase rutile production to 200,000 t/yr in 


Phase II (OPIC News, 2003; Africa Mining Intelligence, 2004b). 


In March 2003, the U.S. Overseas Private Investment Corp. 
agreed to provide SRL with an investment guaranty of $25 
million to restart and expand mining operations. The European 
Union provided an additional $25 million under the System 
for Stabilisation of Export Earnings for Mining Products. SRL 
also held an exploration license for ilmenite, rutile, and zircon 
at Rotifunk (OPIC News, 2003; Africa Mining Intelligence, 
2004b). 


Industrial Minerals 


Cement.—In 2003, Sierra Leone Cement Corp. Ltd. 
(HeidelbergCement, 50%) operated a cement plant near 
Freetown that used clinker imported from Norway. 
Reconstruction after the civil war led to higher demand for 
building materials, especially cement. Cement production rose 
to 169,500 t from 144,100 t in 2002 (Bank of Sierra Leone, 
2004, p. 3-4). 

Diamond.—In 2003, officially reported diamond production 
rose to nearly 507,000 carats from 352,000 carats in 2002. 
Gem-quality diamond production amounted to about 250,000 
carats at a value of $69.8 million. Sierra Leone’s entire 
diamond production was exported. In 2003, reported exports of 
diamond increased to $76.7 million from $41.7 million in 2002 
and $1.8 million in 1998. Diamond exports accounted for 91% 
of domestic exports and 83% of exports when reexports were 
included (International Monetary Fund, 2004a, p. 57; Femi I. 
Kamara, Sierra Leone Ministry of Mineral Resources, written 
commun., July 5, 2004). 

Diamondworks Ltd. of Canada commissioned its processing 
plant at Koidu in December 2003. The plant had a capacity of 
about 1,000 t/d of ore; Diamondworks planned to produce at full 
capacity in February 2004. Resources at Koidu were estimated 
to be 6.3 Mt that contained nearly 3.1 million carats of diamond 
(Mining Journal, 2003b; Diamondworks Ltd., 2004). Other 
companies active in diamond exploration included African 
Diamonds plc of Ireland, Diamond Fields International Ltd. of 
Canada, and Mano River Resources. 
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Mineral Fuels 


Petroleum.—In 2003, Sierra Leone did not produce or 
refine petroleum and depended upon imports for its petroleum 
requirements. Imports of petroleum products amounted to 
$78.2 million, or nearly 26% of total imports. Repsol YPF SA 
of Spain acquired offshore exploration blocks SL-6 and SL-7; 
Oranto Petroleum Ltd. of Nigeria, block 5; and 8 Investments 
Inc. of the United States, block 4. Each block covered 4,000 
square kilometers. The Government was considering whether to 
hold another licensing round for three remaining blocks in 2004 
(Oil & Gas Journal, 2003; International Monetary Fund, 2004a, 
p. 58). 


Infrastructure 


The National Power Authority generated 109.4 GWh of 
electricity in 2003 compared with 123.5 GWh in 2002. Lower 
production was mainly attributable to breakdowns of generating 
plants and machinery. Industrial consumption rose to 27.8 GWh 
in 2003 from 25.6 GWh in 2002 (Bank of Sierra Leone, 2004, 

p. 3-4). 
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TABLE 1 
COTE D'IVOIRE, GUINEA, LIBERIA, AND SIERRA LEONE: PRODUCTION OF MINERAL COMMODITIES! 


(Thousand metric tons unless otherwise specified) 


Commodity 1999 2000 2001 2002 2003° 
COTE D'IVOIRE” 
Cement® 650 650 650 650 650 
Columbite kilograms 273 137 130 * 130 * 130 
Diamond carats 398,282 320,207 309,000 306,500 230,000 
Gold kilograms 2,967 ' 3,444 ' 3,672 ' 3,570 ° 1,313 3 
Gravel and crushed rock 570 540 550 * 550 * 550 
Natural gas million cubic meters 1,082 ' 1,146° 1,062 ' 1,610' 1,457 ° 
Petroleum: 
Crude thousand 42-gallon barrels 3,547 ° 2,578 * 2,099 ' 5,495 * 7,537 3 
Refinery products~ do. 19,000 20,100 19,500 19,000 19,000 
Sand‘° 230 740 750 750 750 
Sulfuric acid metric tons 3,000 3,000 3,000 3,000 3,000 P 
Tantalite kilograms 686 408 400 ° 400 * 400 
GUINEA‘ = 
Alumina: 
Production: 
Hydrate* 500 550 710 702 3 735 3 
Calcined 568 541 674 670 723 3 
Shipments, calcined 480 520 ° 670 © 660 °° 680 
Bauxite: 
Mine production: 
Wet basis” 17,320 17,950 17,267 17,480 17,044 > 
Dry basis’ 15,590 15,700 15,100 15,300 * 15,000 
Calcined 100 ° 100 ° 75 -- aon 
Shipments (dry basis): 
Metallurgical 14,000 ° 14,000 ° 13,850 14,088 ' 13,940 3 
Calcined 100 ° 100 ° Ti" a aan 
Cement 297 300 315 360 360 
Diamond” * thousand carats 383 369 364 491 666 > 
Gold® kilograms 12,001 13,104 16,264 16,700 ' 16,226 > 
Salt® 15 15 15 15 15 
LIBERIA“? 
Cement, hydraulic metric tons 15,000 71,000 62,897 => 53,622 °°? 25,000 
Diamond carats 200,000 170,000 170,000 80,000 40,000 
Gold kilograms 25° 25 57 42"3 20 
SIERRA LEONE 
Cement metric tons 45,100 * 73,400 ' 113,300 * 144,100 * 169,500 ? 
Diamond’? carats 9,320 © !! 77,372 222,520 351,860 506,819 ° 
Gold kilograms a! 1 -.' =! au? 
Gypsum* metric tons 4,000 4,000 4,000 4,000 4,000 
Salt do. 1,229 ' 3,300 ' 2,900 * 1,800 * 1,800 


“Estimated; estimated data are rounded to no more than three significant digits. "Preliminary. ‘Revised. -- Zero. 

'Table includes data available through October 1, 2004. 

*In addition to the commodities listed, Céte d'Ivoire produced clay, crushed granite, manganese, and stone, but information is inadequate to make 
estimates of output levels. 

*Reported figure. 

“In addition to the commodities listed, Guinea produced modest quantities of crude construction materials (clays, sand and gravel, and stone), but 
information is inadequate to make reliable estimates of output levels. 

>Metallurgical ore plus calcinable ore estimated to be 13% water. 

°Data are for wet-basis ore estimated to be 13% water reduced to dry basis estimated to be 3% water. 

"Production is approximately 70% to 80% gem quality. 

*Figures include artisanal production. 

"In addition to the commodities listed, Liberia produced a variety of industrial minerals and construction materials (clays, gypsum, sand and gravel, and 
stone), but information is inadequate to make reliable estimates of output levels. 

Does not include smuggled artisanal production; national diamond production was estimated to be 250,000 carats in 1998 and 600,000 carats per 
year from 1999 to 2001. 

' Exports. 
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TABLE 2 
COTE D'IVOIRE, GUINEA, LIBERIA, AND SIERRA LEONE: STRUCTURE OF THE MINERAL INDUSTRIES IN 2003 


(Metric tons unless otherwise specified) 


Location of 


Commodity Major operating companies main facilities Annual capacity 
COTE D'IVOIRE 
Cement Société des Ciments d'Abidjan (Government, 40%; Abidjan plant 750,000. 
Ominum Tropical, 24%; SCOA Cote d'Ivoire 
SA, 12%) 
Do. Société Ivorienne de Ciment et Materiaux do. 500,000. 
(Holcim and Origny, 80%) 
Do. Société des Ciments du Sud-Ouest (Government San Pedro 100,000. 
and Omnium Tropical) 
Gold! Société des Mines d'Ity (Cie. Générale des Matieres Ity Mine 450,000 ore. 


Nucleaires Group, 51%, and Société pour le 
Développement Minier en Céte d'Ivoire, 49%) 


Do. kilograms do. do. 2,250 gold. 
Do.! Cie. Miniere d’ Afrique (Cie. Générale des Matieres Angovia Mine 280,000 ore. 
Nucleaires Group, 100%) 

Do. kilograms do. do. 1,200 gold. 

Petroleum products thousand Société Ivorienne de Raffinage Abidjan 23,800. 
42-gallon barrels 
GUINEA 

Alumina Alumina Co. of Guinea (Manro Haydan, 75%; Friguia plant 700,000. 


Government, 15%; Aluminum Company of 
America Inc., 10%) 


Bauxite Compagnie des Bauxites de Guinee (Government, Bidikou, Sangaredi, 14,000,000. 
49%; Alcan Inc., 24%; Aluminum Company of and Sildara 
America Inc., 21.9%; Pechiney Group, 5.1%) 
Do. Société de Bauxite de Kindia (Government, 100%) Kindia 2,500,000. 
Do. Alumina Co. of Guinea Friguia mine 2,300,000. 
Cement Ciments de Guinee (Holcim Ltd., 51%, and Conakry plant 360,000. 
Government, 44%) 
Diamond carats Trivalence Mining Corp. of Canada Aredor Mine 100,000. 
Gold Société Ashanti de Guinee (Ashanti Goldfields Siguiri Mine 9,000,000 ore. 
Co. Ltd., 85%, and Government, 15%) 
Do. kilograms do. do. 9,300 gold. 
Do. Société Miniére de Dinguiraye (Kenor ASA of Lero-Karta Mine 1,100,000 ore. 
Norway, 85%, and Government, 15%) 
Do. kilograms do. do. 3,500 gold. 
Do. Semafo Inc. of Canada Kiniero Mine 400,000 ore. 
Do. kilograms do. do. 1,700 gold. 
LIBERIA 
Cement Liberia Cement Corp. (Scancem International Monrovia plant 220,000. 
of Norway, 64%) 
SIERRA LEONE 
Bauxite’ Sierra Leone Ore and Metal Co. Mokanji Mine 1,500,000. 
Cement Sierra Leone Cement Corp. Ltd. Freetown plant 110,000. 
(HeidlebergCement, 50%) 
Petroleum products’ 42-gallon barrels Sierra Leone Petroleum Refining Co. Ltd. Freetown 365,000. ; 
Titanium:! 
Ilmenite Sierra Rutile Ltd (MIL Investments SARL, 75%, Imperri Hills 65,000 concentrate; 
and U.S. Titanium, LLC, 25%) 39,000 Ti0, content. 
Rutile do. do. 200,000 concentrate; 
192,000 TiO, content. 
'Not operating in 2003. 
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THE MINERAL INDUSTRIES OF DJIBOUTI, ERITREA, 
ETHIOPIA, AND SOMALIA 


By Thomas R. Yager 


DJIBOUTI 


In recent years, Djibouti, which is a small East African 
country located at the southern end of the Red Sea, has produced 
small quantities of clays, granite, limestone, marble, salt, 
and sand and gravel. Other mineral occurrences of potential 
economic interest included diatomite, geothermal fluids and 
mineral salts, gold, gypsum, perlite, petroleum, and pumice. 

In 2003, Dyibouti’s gross domestic product (GDP) based 
on purchasing power parity amounted to about $1.4 billion. 
Dyibouti’s GDP increased by 3.5% in 2003 after rising by 2.6% 
in 2002, 1.9% in 2001, and 0.7% in 2000. In 2002 (the latest 
year for which data were available), construction and public 
works accounted for 6% of the GDP; electricity and water, 5%; 
and manufacturing and mining, 3% (International Monetary 
Fund, 2004, p. 194; 2004§'; Banque Centrale de Djibouti, 
undated). 

According to forecasts by the International Cement Review 
(2003), Djibouti’s cement consumption would remain 
unchanged at 80,000 metric tons (t) in 2003. The country 
had no domestic cement production; most imports came 
from countries in the Persian Gulf. Djibouti served as a 
transshipment center for cement destined for Ethiopia. 

Salt production started on a semi-industrial scale at Lake 
Assal in 1998. Production was 162,266 t in 2002 compared 
with 173,099 t in 2001 and 91,000 t in 1998. The increase 
in production since 1998 was attributable to rising demand 
from Ethiopia; Eritrea had been Ethiopia’s principal supplier 
of salt prior to the war between these two countries that 
lasted from 1998 to 2000. From 1998 to 2002, the number of 
companies mining salt at Lake Assal increased to 12 from 4. 
Société d’Exploitation du Lac and Société d’Exploitation du Sel 
de Djibouti were the largest producers with a combined market 
share of about 80%. Salt mining has led to environmental 
problems near Lake Assal (Banque Centrale de Djibouti, 
undated, p. 14). 

Djibouti did not have production facilities for petroleum 
products; all petroleum demand was met through imports. In 
2002, state-owned Electricity of Djibouti (EdD) produced 
246.7 gigawatthours (GWh) from four diesel-fired powerplants 
compared with 235.3 GWh in 2001 and 135 GWh in 1998. 
From 1998 to 2002, total consumption of electricity increased 
to 201.5 GWh from 123.7 GWh. During the same period, 
industrial consumption rose to 106.7 GWh from 61.2 GWh 
(Banque Centrale de Djibouti, undated, p. 14). 


'References that include a section mark (§) are found in the Internet 
Reference(s) Cited sections. 
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National resources of geothermal energy have been estimated 
to be between 230 and 860 megawatts (MW). Geothermal areas 
include Arta, Assal, Bock, Dorra, Gaggade plain, Hanle Plain, 
the Lake Abbe area, and Tadjourah. The Government planned to 
develop the 30-MW Assal geothermal project (Business Council 
for Sustainable Energy, 2003, p. 47-49). 

The outlook for Djibouti’s mineral industry is for little growth 
in the short run. Constraints include small domestic markets, 
minimal known natural resources, and modest GDP growth. 
According to predictions by the International Monetary Fund 
(2004, p. 194), the GDP would increase by 4.1% in 2004 and 
4.6% in 2005. 
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ERITREA 


In recent years, the East African country of Eritrea, which 
became independent from Ethiopia in 1993, has produced 
a variety of minerals, rock products, and semimanufactured 
goods. These included basalt, cement, common clay, coral, 
gold, granite, gravel, gypsum, kaolin, lime, limestone, marble, 
pumice, quartz, salt, sand, and silica sand. The country also 
has deposits of such metals as chromium, copper, iron, lead, 
magnesium, nickel, silver, and zinc and such industrial minerals 
as barite, feldspar, and potash (tables |, 3). 

In 2003, Eritrea’s GDP based on purchasing power parity 
was about $4.3 billion. Eritrea’s GDP increased by 4% in 2003 
after rising by 1% in 2002 and 10.2% in 2001. In 2002, the 
building and construction sector accounted for 9% of the GDP; 
manufacturing, 9%; electricity and water, 1%; and mining and 
quarrying, less than 1% (International Monetary Fund, 2003, 

p. 79; 2004, p. 194; 20048). 


Commodity Review 


Metals 


Sub-Sahara Resources NL of Australia held the Adi Nefas, the 
Adi Rassi, the Debarwa, and the Medrizien exploration licenses 
near Asmara. In 2003, Sub-Sahara and its joint-venture partner 
Sunridge Gold Corp. of Canada conducted exploration at the 
Adi Nefas Doop gold deposit in the Adi Nefas License and the 
Adi Nefas deposit in the Medrizien License. The companies 
also conducted ground magnetic surveys at the Adi Abeito, the 
Deki Peteros, the Emba Derho SE, and the Geremy prospects 
in the Medrizien License and airborne surveys of the Adi Rassi 
License (Sub-Sahara Resources NL, 2004). 

In February 2003, Sub-Sahara signed a joint-venture 
agreement with Dragon Mining NL of Australia for the Zara 
project in northwestern Eritrea. Sub-Sahara and Dragon carried 
out a sampling program at the Debre Keih, the Debre Tsacda, 
the Fah, the Koka, and the Konate prospects (Ogbazghi, 2003; 
Sub-Sahara Resources NL, 2004). 

Nevsun Resources Ltd. held the Bisha and the Okreb 
properties, which were located to the west of Asmara. In March 
2003, the Government granted Nevsun the Augaro property 
in western Eritrea and additional land near the Bisha and the 
Okreb properties. In 2003, the company spent $5 million on 
exploration at Bisha compared with $160,000 in 2002. Nevsun 
also spent $233,000 on exploration at Akurdet and Augaro in 
2003. In 2004, the company planned further exploration at 
Bisha and other properties (Ogbazghi, 2003; Nevsun Resources 
Ltd., 2004a, b). 

Sanu Resources Inc. of Canada held the Dieba River, the 
Fanco, the Guluj, and the Kerkebet River exploration licenses 
in Western Ertirea. In 2003, Sanu was awarded the Hurum, the 
Kerkebet West, the Lokage, and the Mogoraib River prospecting 
licenses, which were adjacent to its other properties. 

In November 2003, Minieres du Nord (MDN) announced 
that it was in the process of acquiring a 75% interest in Eritrean 
Minerals Corp., which held the Harab Suit, the Matite, the 
Seroa, and the Seroa Hill exploration licenses. MDN planned 
further gold exploration at these properties, which were located 
in northern Eritrea (Minieres du Nord, 2003). 


Industrial Minerals 


Cement.— According to forecasts by the International 
Cement Review (2003), Eritrea’s consumption of cement would 
rise to 200,000 t in 2003 from 170,000 t in 2002 and 150,000 t 
in 2001 because of higher demand for use in housing and roads 
and other infrastructure. Eritrea Cement Works produced less 
than one-third of domestic cement requirements; the majority of 
Eritrea’s cement was imported from Jordan. 

Clay.—In 2002 (the latest year for which data were available), 
production of common clay fell to 225,504 t from 282,518 t 
in 2001 (table 1). About 25.6 million bricks were produced in 
2002 compared with 21.7 million in 2001; the value of brick 
production was $1 million in 2002. Eritrea also produced small 
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amounts of kaolin (Alem Kibreab, Director, Eritrea General 
Mines Department, written commun., July 10, 2003). 

Stone, Crushed and Dimension.—Eritrea produced basalt, 
granite, marble, and pumice for the construction industry. The 
value of gravel produced in 2002 amounted to $565,000; sand, 
$459,000; marble, $323,000; basalt, $102,000; and granite, 
$82,000 (Alem Kibreab, Director, Eritrea General Mines 
Department, written commun., July 10, 2003). 


Mineral Fuels 


Petroleum.—Since the closure of the Assab Oil Refinery in 
1997, all of Eritrea’s demand for refined petroleum products 
has been met through imports. In 2002, imports of refined 
petroleum products amounted to $48.5 million, which was 9% 
of total imports. Perenco S.A. held an exploration license for 
the Defnin Block in northeastern Eritrea (Business Council for 
Sustainable Energy, 2003, p. 79; International Monetary Fund, 
2003, p. 107). 


Infrastructure 


The state-owned Eritrean Electricity Authority (EEA) was 
responsible for the generation, transmission, and distribution 
of electricity. National capacity for generating electricity 
amounted to 156 MW, all of which was thermal. EEA owned 
and operated numerous power stations, which included the 
Hirgigo plant near Massawa with a capacity of 88 MW and the 
Beleza plant with a capacity of nearly 34 MW. Hirgigo was 
badly damaged in the war with Ethiopia; repairs to the plant 
were completed in March 2003. After the restoration of the 
Hirgigo plant, Eritrea produced more power than it consumed. 
The World Bank was preparing plans for a $44 million project 
to rehabilitate Eritrea’s power grid in 2004 and to increase 
domestic consumption of electricity (Africa Energy Intelligence, 
2003a, b; Business Council for Sustainable Energy, 2003, p. 90). 

Eritrea’s transportation network comprised about 4,000 
kilometers (km) of roads, of which nearly 900 km was paved. 
The railway that linked Ak’ordat and Asmara with the Port 
of Massawa was 317 km. Rehabilitation of the railway was 
completed in early 2003, but it was used only for chartered 
passenger transport. Ports and harbors were Assab and Massawa. 


Outlook 


The outlook for Eritrea’s mineral industry is for little change 
in the short run. Demand for such construction materials as 
basalt, granite, gravel, limestone, marble, and sand depends 
upon the strength of the domestic economy. Development of 
unexploited metals deposits depends upon favorable global 
market conditions, the continuation of peace with Ethiopia, 
and land-mine clearing. According to predictions by the 
International Monetary Fund (2004, p. 194), the GDP would 
increase by 2% in 2004 and 1.7% in 2005. 
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ETHIOPIA 


Ethiopia has been a producer of gold, silver, and tantalite, 
and such industrial minerals as brick clay, diatomite, feldspar, 
gemstones, granite, gypsum and anhydrite, kaolin, limestone, 
pumice, salt, sand, scoria, soda ash, and talc. The country also 
produced cement, lime, lignite, and steel (table 1). Ethiopia’s 
main mineral export was gold. Other metal deposits include 
iron ore, manganese, nickel, and platinum. Other industrial 
mineral deposits include apatite, bentonite, dolomite, potash, 
quartz, and sulfur. 

In 2003, Ethiopia’s GDP amounted to about $46.8 billion at 
purchasing power parity. The GDP contracted by 3.8% in 2003 
after growing by 1.2% in 2002, 7.7% in 2001, and 5.4% in 2000 
(International Monetary Fund, 2004, p. 194; 20048). 


Commodity Review 


Metals 


Columbium (Niobium) and Tantalum.—Ethiopian Mineral 
Resources Development Enterprise (EMRDE) operated the 
Kenticha open pit columbium (niobium) and tantalum mine near 
Borena. In 2002, exports of columbium (niobium) and tantalum 
concentrates were 81 t at a value of $4.89 million compared 
with 40 t at a value of $10 million in 2001. Concentrates of 
columbium (niobium) and tantalum accounted for 1% of total 
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exports in 2002 (Ethiopian Business Development Services 
Network, 2004, p. 21). 

Gold.—The Ethiopian investment company Midroc Gold (a 
subsidiary of the Midroc Ethiopia Group) operated the Lega 
Dembi gold mine in southern Ethiopia, which had a production 
capacity of 4,000 kilograms per year of gold. Other gold mines 
that operated in Ethiopia included the Adola and the Sakaro, 
which were also in the southern part of the country. In 2002, 
exports of gold amounted to about 5,000 kilograms at a value 
of $38 million, or 8% of total exports (Ethiopian Business 
Development Services Network, 2004, p. 20-21). 

Between 10% and 20% of Ethiopia’s gold production 
was used in the production of traditional ornaments. Import 
competition has posed a serious challenge to domestic 
manufacturers of ornaments in recent years (Gebre-Selassie, 
2003). 

Midroc explored for gold and base metals in Tigray in 
northern Ethiopia. Sheba Exploration Ltd. explored for gold 
at Mereto in the Tigray goldfield. In June 2003, Sheba signed 
a farm-in agreement with Ezana Mining Development plc 
of Ethiopia for the Ashanti concession, which was adjacent 
to Mereto. In December 2003, Ethno suspended its gold 
exploration activities in the Akobo Basin because of the 
deteriorating security conditions. The company was owned by 
Norex Mining and Energy of Norway (75%); Afreds Minerals 
Water and Energy Development plc of Ethiopia and Geodev 
Mineral and Water Resources Development plc of Ethiopia, 
(25%) (African Mining, 2003; Gebre-Selassie, 2003; Africa 
Mining Intelligence, 2004). 

Platinum-Group Metals.—Golden Prospect plc held the 
Delati, the Tulu-Dimtu, and the Yubdo properties in western 
Ethiopia. In September 2003, Jubilee Platinum plc announced 
that it did not plan to exercise its option to form a joint venture 
with Golden Prospect on these properties (Jubilee Platinum plc, 
2003). 

Steel.—The state-owned Zuquala Steel Rolling Mill 
Enterprise produced rebar and other semimanufactured steel 
by using imported billet. Ethiopian Iron and Steel Factory 
melted steel scrap in an electric-arc furnace for use in producing 
rebar. The company also consumed imported billet. Akaki 
Metal Products Factory produced galvanized steel sheets. A 
galvanized steel plant with a capacity of 40,000 metric tons per 
year (t/yr) was expected to be commissioned by Shebel Pvt. 
Ltd. Co. in October 2003. The Alam Group planned to start 
production at its 40,000-t/yr galvanized steel plant in January or 
February 2004 (Glasson, 2003). 


Industrial Minerals 


Cement.—Ethiopia had four cement plants with a combined 
capacity of nearly 1.52 million metric tons per year (Mt/yr) 
of cement and 1.36 Mt/yr of clinker. According to forecasts 
by the International Cement Review (2003), national cement 
consumption would rise to 1.1 Mt in 2003 from 1 Mt in 2002 
and 900,000 t in 2001. Higher production and consumption of 
cement was attributable to the construction of new roads and 
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hydroelectric dams. Mugher Cement Enterprise planned to 
build two new cement factories at Dire Dawa in eastern Ethiopia 
and Mugher near Addas Ababa at a cost of about $350 million 
(Abate, 2003). 

Clay.—EMRDE operated a small kaolin mine at Bamba 
Wuha; domestic consumers of kaolin included Melkasa 
Aluminum Sulfate and Sulfuric Acid Factory, Nazret Aluminum 
Sulfate Industries, and Tabor Ceramics Factory. Mugher 
Cement planned to build a factory to produce bricks and clay 
roof tiles in Alemgena at a cost of about $15 million. If Mugher 
Cement obtained financing for the project, then the factory could 
be built in 18 months. The company held a mining license for 
the necessary raw materials (Ethiopia Ministry of Mines, 2002, 
p. 8, 10, 14; Abate, 2003). 

Salt.—In northwestern Ethiopia, artisanal miners produced 
rock salt in the Denkali depression. Salt was also produced 
from brine lakes in the areas of Afdera, Assal, and Badda in 
the Denkali depression and from ponds at Emi and Krime in 
southern Ethiopia. Salt resources at Lake Afdera were estimated 
to be 290 Mt (Ethiopia Ministry of Mines, 2002, p. 7, 13). 

As of October 2003, Ertale plc was the only company 
engaged in large-scale salt production at Lake Afdera. A 
joint venture between Ethiopian Mineral Development Share 
Company (60%) and Ezana Company (40%) was expected to 
produce 80,000 t/yr of salt starting in 2004. After this initial 
phase, production was expected to rise to the full capacity of 
250,000 t/yr. The companies planned to supply salt for food and 
leather and tannery factories (Geda, 2003). 

Afar Salt Production-Sharing Co. planned to produce 
500,000 t/yr of edible table salt from the brine of Lake Afdera. 
The company planned to raise production to 3 Mt/yr; total 
investment in the project could be nearly $12 million. Afdera 
plc planned to produce 100,000 t/yr of salt. Bashanfer Trading 
plc also held a production license for salt in the Lake Afdera 
area. Ethiopia was expected to be a net exporter of salt by 2005 
(Gebre-Selassie, 2003). 

Stone, Dimension.—Ethiopia had at least 34 deposits of 
dimension stone, 10 operating quarries, and 4 processing plants. 
National Mining Corp. (NMC) (a subsidiary of the Midroc 
Ethiopia Group) produced amphibolite, granite, limestone, 
and marble. Saba Stones and Ethiopian Marble Industry also 
produced marble. In 2002, exports of marble increased to 694 
t at a value of $270,000 from 593 t at a value of $239,000 in 
2001 (Mining Journal, 2002; Ethiopian Business Development 
Services Network, 2004, p. 21). 


Mineral Fuels 


Natural Gas.—The Gasoil Ethiopia Project was a joint 
venture to develop the Calub and the Hilala gasfields for use 
in a gas-to-liquid plant in Awash. The project also involved 
the construction of an ammonia and urea plant and a gas-fired 
powerplant. Financing problems have inhibited development; 
the project had an estimated cost of $1.5 billion. In 2003, the 
Government signed a memorandum of understanding with 
Si Tech International of Jordan after terminating negotiations 
with Sicor Inc. of the United States and the Russian state-owned 
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companies Methanol and Stroytransgas (Africa Energy 
Intelligence, 2003b). 

Petroleum.—At the end of 2003, Ethiopia was totally 
dependent upon imports to meet its demand for petroleum. In 
fiscal year 2002-03, Ethiopia imported 9.35 million barrels 
(MbbI) of refined petroleum products, which was an increase 
from 8.53 MbbI in fiscal year 2001-02. The value of imported 
refined petroleum products amounted to $285 million in 
fiscal year 2002-03 compared with $265 million in fiscal year 
2001-02. Refined petroleum products accounted for 15% of 
total imports (National Bank of Ethiopia, 2003a§, b§). 

In 2003, Petronas Carigali Overseas Shd. Bhd. of Malaysia 
signed a production-sharing agreement with the Government for 
block G in the Melut Basin. Petronas also signed an agreement 
with the Government to conduct seismic surveys in the Ogaden 
Basin (Africa Energy Intelligence, 2003c). 


Infrastructure 


In fiscal year 2002-03, Ethiopia produced 2,048 GWh of 
electricity compared with 1,993 GWh in fiscal year 2001-02 
and 1,812 GWh in fiscal year 2000-01. Hydroelectric sources 
accounted for 98% of power generated, and thermal sources, 
2%. Most of the country’s electricity was produced by the 
state-owned Ethiopian Electric Power Corp. (EEPCO) (National 
Bank of Ethiopia, 2003b$). 

In 2003, EEPCO’s generating capacity rose to 654 MW 
from 470 MW in 2002 with the commissioning of the Gilgel 
Gibe Dam. EEPCO planned to increase its capacity to 1,330 
MW by 2025; new projects included the Tekeze and the Gojeb 
hydroelectric plants with capacities of 300 MW and 150 MW, 
respectively. Tekeze was to be built by China National Water 
Resources and Hydropower Engineering Corp., and Gojeb, by 
Midroc Ethiopia (Africa Energy Intelligence, 2002, 2003a). 

Demand was expected to exceed supply by 2010; demand was 
expected to reach 2,335 MW of capacity in 2025. To alleviate 
the large and growing shortages in the future, EEPCO planned 
prefeasibility studies on the Border, the Karadori, the Mabil, 
and the Mendaia hydroelectric projects in 2004 (Africa Energy 
Intelligence, 2002; African Energy, 2003). 

Ethiopia’s geothermal resources have been estimated to be 
more than 1,000 MW, which included 170 MW in the Lakes 
District. EEPCO operated the 7.3-MW-capacity Aluto-Langano 
geothermal plant in the Lakes District. The plant did not produce 
in fiscal year 2002-03 because of low pressure and a lack of spare 
parts (Business Council for Sustainable Energy, 2003, p. 64, 67-69). 

At the end of 2001, Ethiopia’s transportation network 
comprised 30,871 km of roads, of which 3,924 km was paved. 
The Ethiopian segment of the Addis Ababa-Djibouti railroad 
was 681 km. 


Outlook 
According to predictions by the International Monetary Fund 
(2004, p. 194), the GDP would rise by 6.7% in 2004 and 6.4% 


in 2005. Ethiopia’s plans to expand and upgrade infrastructure 
may increase the economic viability of its metals and industrial 
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minerals deposits. The outlook for columbium (niobium), gold, 
and tantalum depends primarily on world market conditions. 
The outlook for such construction materials as cement, brick 
clay, limestone, and sand and gravel depends upon the strength 
of the domestic economy. 

Production of other mineral commodities faces a variety 
of constraints. In recent years, domestic output of kaolin and 
sulfuric acid has been inhibited by limited domestic demand; 
caustic soda, by import competition and shortages of lime 
needed as raw material; and silica sand, by the capacity of the 
country’s only glass and bottle factory (Ethiopia Ministry of 
Mines, 2002, p. 14-16; U.S. State Department, undated§). 
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SOMALIA 


Somalia is an East African country on the Gulf of Aden and 
the Indian Ocean that produced small quantities of gypsum, salt, 
and sepiolite (meerschaum) in 2003. Recent discoveries and 
artisanal mining of gemstones included amethyst, aquamarine, 
emerald, garnet, sapphire, and zircon. The country also had 
deposits of feldspar, iron ore, kaolin, limestone, natural gas, 
quartz, silica sand, tantalum, tin, and uranium (tables 1, 3). 

The minerals industry made a small contribution to Somalia’s 
exports and the economy in general. 

Officially reported mineral and trade data have been 
unavailable because of the lack of a central Government from 
1991 to 2000 and the ongoing conflict that has pervaded most 
of Somalia. Somaliland (a region in northern Somalia) declared 
its independence in 1991, and Puntland (which was to the east 
of Somaliland) declared autonomy in 1998. The Rahanwayn 
Resistance Army (RRA), which controlled much of the Bay 
and the Bakol regions in southwestern Somalia, declared 
independence in 2002 (United Nations Integrated Regional 
Information Networks, 2003a, f). None of the declarations of 
independence have been internationally recognized. Somalia’s 
civil war has had considerable adverse consequences for the 
economy, which included the minerals sector. The war forced 
the closure of Somalia’s cement plant and oil refinery and halted 
most exploration for mineral resources. 

Conflict continued in many areas in Somalia in 2003. In 
early 2003, rival militias fought in Mogadishu and in the Bari, 
Bay, Bakol, Gedo, and Lower Shabelle regions. As of October, 
rival factions of the RRA were fighting in Baidoa. Interclan 
conflict in the Galgadud region continued through December. In 
May, the authorities of Puntland signed a peace agreement with 
internal opposition forces. Puntland and Somaliland, however, 
were in conflict in the Sool region by late December (United 
Nations Integrated Regional Information Networks, 2003a, c-f). 

In February 2003, the authorities of Somaliland awarded a 
prospecting license for tantalite in the Henweina Valley to a 
Dyibouti-based company. Resources of tantalum in Puntland 
were estimated to be 1.6 Mt and to contain about 230 t of 
tantalum (table 3; Blackburn, 2003). 

Somalia imported all its cement, most of which was believed 
to be sourced from Jordan, Kenya, and Saudi Arabia. Domestic 
cement consumption was expected to remain unchanged at 
100,000 t in 2003. The Berbera cement plant had a capacity of 
200,000 t/yr, but needed substantial upgrade work to resume 
production (International Cement Review, 2003). 

Such gemstones as aquamarine, emerald, garnet, opal, 
red spinel, ruby, sapphire, and tourmaline were produced in 
Somaliland. Mining of Somaliland’s gemstones has been 
limited by civil strife, damaged infrastructure, and a lack of 
modern equipment. Garnet and opal accounted for the largest 
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shares of gemstone production. The production of emerald was 
recently estimated to be several thousand carats per year; ruby 
and sapphire production was not estimated to be significant 

(Dr. Judith Kinnaird, Senior Research Fellow, School of 
Geosciences, University of the Witwatersrand, written commun., 
July 10, 2003). 

Since the closure of Somalia’s oil refinery in 1991, the 
country’s demand for petroleum products has been met 
through imports. Somalia’s energy sector faced the problem 
of deforestation. Charcoal was the primary domestic source of 
energy and one of the country’s largest exports. In 1992, the 
United Nations estimated that 14% of Somalia was covered 
with woodland; this figure may have fallen to as low as 4% by 
2002. In 2002, exports of charcoal to countries in the Persian 
Gulf region were estimated to be 750,000 t. Charcoal exports 
accounted for 48% of deforestation in 2002; fuel wood for local 
use, 28%; and other factors, 24% (Lacey, 2002; Adan, undated). 

Somalia’s installed electricity-generating capacity amounted 
to 70 MW, all of which was diesel fired. Ente Nazionale 
Energia Elettrica of Italy was responsible for the generation, 
transmission, and distribution of electricity (U.S. Energy 
Information Administration, 20038). 

Somalia’s transportation network comprised about 22,000 km 
of roads, of which 2,600 km was paved. Oil pipelines totaled 
15 km. Ports and harbors were Bender Cassim (Boosaaso), 
Berbera, Chisimayu (Kismaayo), Merca, and Mogadishu. 

The outlook for Somalia’s mineral industry is for little change 
in the short run. In 2003, the Transitional National Government 
controlled only portions of Mogadishu and other pockets of 
territory. At the end of 2003, Somalia faced numerous internal 
conflicts that included the dispute between Puntland and 
Somaliland over the Sanaag and the Sool regions. In January 
2004, Somali leaders planned to meet in Kenya to further the 
peace process (United Nations Integrated Regional Information 
Networks, 2003b, f). 

Other problems include weak infrastructure and a domestic 
market that is limited by severe poverty. In the long run, 
an end to the civil war; investment in education, health, and 
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infrastructure; favorable world market conditions; improvements 
in mining technology; and other conditions amenable to private 
foreign investment could lead to greater development of 
Somalia’s mineral resources. 
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TABLE | 


DJIBOUTI, ERITREA, ETHIOPIA, AND SOMALIA: PRODUCTION OF MINERAL COMMODITIES' 


(Metric tons unless otherwise specified) 


Country and commodity 1999 2000 2001° 2002° 2003° 
-- DJIBOUTI 
Salt 127,283 135,933 173,099 2 162,266 ” 163,000 
ERITREA 

Basalt 251,991 122,928 161,759 2 148,424 ? 149,000 
Cement® 45,000 45,000 45,000 45,000 45,000 
Clays: 

Common 88,476 7 63,427 ” 282,518 ? 225,504 ? 226,000 

Kaolin 1,138 943 588 2 250? 250 
Coral 86,762 74,130 38,596 7 49,297 * 50,000 
Gold kilograms 534 264 107 2 ua? ~ 
Granite 162,146 122,017 145,193 ? 150,053 ? 151,000 
Gravel 1,215,579 113,769 339,692 ? 220,928 ” 221,000 
Gypsum 1,075 330 985 ” 504 * 510 
Laterite 2,171 2,049 3,575 * 5,200 2 5,200 
Lime® 40,000 40,000 42,610 ? 47,406 ? 47,500 
Limestone’ 5,069 2,690 2,830 2,900 2,900 
Marble blocks square meters NA 1,990 17,656 2 12,851 ? 12,900 
Pumice 153 4] 195 ? 212? 220 
Quartz 730 ° 600 ° 350 2 215 7 220 
Salt 9,368 47,498 77,853 7 116,268 2 117,000 
Sand thousand tons 466 593 685 2 605 2 610 
Silica sand 5,795 = ae 36 2 40 

ETHIOPIA*> 

Cement, hydraulic 638,266 879,962 900,000 "2 900,000 "2 1,200,000 
Clays:° 

Brick 80,865 ” 224,093 ? 242,000 242,000 242,000 

Kaolin, China clay 681 1,654 1,800 ° 1,800 1,800 

Other clay cubic meters 23,750 23,000 ° 25,000 * 25,000 25,000 
Columbite-tantalite, ore and concentrate: 

Gross weight kilograms 49,630 64,940 78,700 61,000 61,000 

Nb content do. 4,960 6,490 7,900 ' 6,100 6,100 

Ta content do. 29,300 38,800 47,000 2 37,000 37,000 
Diatomite 140 140° 1,500 1,500 1,500 
Feldspar 391 285 310 310 310 
Gold, mine output, Au content kilograms 4,905 5,177 5,200 5,300 5,300 
Gypsum and anhydrite, crude 35,983 46,798 51,000 ' 51,000 62,000 
Lime 2,991 3,769 3,800 3,800 3,800 
Pumice® 135,400 156,466 169,000 170,000 170,000 
Salt, rock 56,400 56,400 61,000 ° 61,000 61,000 
Scoria® 281,164 ? 287,000 310,000 310,000 310,000 
Silver, mine output, Au content kilograms 689 1,018 1,051 ? 1,100 1,100 
Soda ash, natural 4,409 3,805 7,543 ? 7,600 7,600 
Stone, sand and gravel:* ! 

Construction stone, crushed thousand tons 3,407 2 3,459 7 3,740 3,800 3,800 

Dimension stone’ 130,000 100,000 108,000 108,000 108,000 

Granite 126 * 140 150 150 150 

Limestone thousand tons 846 2 1,197 2 1,300 1,300 1,300 

Sand® do. 1,600 2 1,853 2 2,000 2,000 2,000 

Silica sand 6,061 7 5,601 2 6,000 6,000 6,000 

Other stone 10,162 2 15,768 17,000 17,000 17,000 

SOMALIA” ” 

Gypsum 1,500 1,500 1,500 1,500 1,500 
Salt, marine 1,000 1,000 1,000 1,000 1,000 
Sepiolite, meerschaum 6 6 6 6 6 


See footnotes at end of table. 
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TABLE I--Continued 
DJIBOUTI, ERITREA, ETHIOPIA, AND SOMALIA: PRODUCTION OF MINERAL COMMODITIES! 


“Estimated; estimated data are rounded to no more than three significant digits. ‘Revised. NA Not available. -- Zero. 

‘Includes data available through May 10, 2004. 

Reported figure. 

*For other than cement. 

‘Data are for year ending July 7 of the year listed. 

*In addition to the commodities listed, some lignite, semiprecious gemstones, crude and semimanfactured steel, sulfuric acid, and talc reportedly were 
produced, and platinum was reportedly contained in gold ingots from the Lega Dembi Mine, but information is inadequate to estimate output. 

°When reported as volume or pieces, conversions to metric tons are estimated. 

"Includes marble. Production of marble was reported to be 6,014 t in 1999 and 6,662 t in 2000. 

’May include gravel. 

"In addition to the commodities listed, precious and semiprecious gemstones were reportedly produced, and various crude construction materials 

(for example, clays, sand and gravel, crushed and dimension stone) and lime are presumably produced, but information is inadequate estimate output. 
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TABLE 2 


ERITREA, ETHIOPIA, AND SOMALIA: STRUCTURE OF THE MINERAL INDUSTRIES IN 2003 


(Metric tons unless otherwise specified) 


Annual 
Commodity Major operating companies Location of main facilities capacity 
ERITREA 
Cement Eritrea Cement Works Massawa 45,000 cement; 
45,000 clinker. 
Petroleum products’ thousand barrels Petroleum Corp. of Eritrea Assab 5,320. 
ETHIOPIA 
Caustic soda Abiyata Soda Ash Enterprise (Government- Ziway 10,000. 
owned) 
Cement Messebo Building Materials Production Mekele 640,000 cement; 
Share Co. (Government-owned) 600,000 clinker. 
Do. Mugher Cement Enterprise (Government- Mugher 720,000 cement; 
owned) 620,000 clinker. 
Do. do. Addis Ababa 125,000 cement; 
112,000 clinker. 
Do. do. Dire Dawa 32,000 cement; 
24,000 clinker. 
Columbium (niobium) and tantalum kilograms Ethiopian Mineral Resources Development Kenticha Mine near Borena 112,000 tantalum.° 
Enterprise (EMRDE) [Government-owned] 
Glass Addis Ababa Bottle and Glass Share Company Addis Ababa 8,000. 
Gold Midroc Gold (subsidiary of Midroc Ethiopia Lega Dembi 1,500,000 ore 
Group) processing. 
Do. kilograms do. do. 4,000 gold. 
Kaolin Ethiopian Mineral Resources Development Bamba Wuha 15,000. 
Enterprise 
Marble” Ethiopian Marble Industries Harar and various sites in NA. 
western Ethiopia 
Do. National Mining Corp. (subsidiary of Midroc Mugher NA. 
Ethiopia Ltd.) 
Do. Saba Stones Tigre Province NA. 
Soda ash Abtyata Soda Ash Enterprise Lake Abiyata 20,000.° 
Steel: 
Crude Ethiopia Iron and Steel Factory Akaki NA. 
Semimanufactured do. do. 12,000. 
Do. Zuquala Steel Rolling Mill Enterprise Debre Zeit 100,000. 
(Government-owned) 
Galvanized Akaki Metal Products Factory Akaki NA. 
Sulfuric acid Melkasa Aluminum Sulfate and Sulfuric Acid Melkasa NA. 
Factory 
SOMALIA 
Cement? Berbera Cement Agency Berbera 200,000 cement; 
200,000 clinker. 
Petroleum products“ thousand barrels _Iraqsoma Refinery Co. Mogadishu 3,650. 


“Estimated. NA Not available. 
'Has not operated since 1997. 


National capacity of marble is estimated to be at least 6,700 t/yr based on recent production data. 


*Has not operated since 1996. 
‘Has not operated since 1991. 
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TABLE 3 


ERITREA, ETHIOPIA, AND SOMALIA: MINERAL RESOURCES IN 2003 


Commodity Deposit Tonnage’ Grade” Mineral content!” 
ERITREA 
Copper and gold” : Debarwa: 
Main and Footwall Zones 1.65 Mt 5.1% Cu; 1.4 g/t Au 84,000 t Cu; 2,300 kg Au. 
Do. Leached Zone 0.47 Mt 7.07 g/t Au 3,300 kg Au. 
Gold? Adi Nefas Doop 2.92 Mt 3.1 g/t Au 9,100 kg Au. 
Zinc, copper, gold, and silver” Emba Derho 2.59 Mt 2.36% Zn; 0.39% Cu; 61,000 t Zn; 10,000 t Cu; 
0.1 g/t Au; 4.5 g/t Ag 260 kg Au; 12,000 kg Ag. 
Do.” Adi Nefas 1.43 Mt 9.3% Zn; 0.95% Cu; 130,000 t Zn; 14,000 t Cu; 
3.28 g/t Au; 129 g/t Ag 4,700 kg Au; 184,000 kg Ag. 
ETHIOPIA 
Diatomite Lakes Region, Shewa and Arsi Provinces NA NA 85 Mt. 
Dolomite Galleti NA NA 1.4 Mt. 
Do. Hula-Kuni NA NA 250,000 t. 
Feldspar Kenticha 1.14 Mt 40% feldspar 500,000 t. 
Do. Babile-Bombas 0.3 Mt 50% feldspar 150,000 t. 
Gold Lega Dembi NA NA 83,000 kg. 
Do. Adola NA NA 4,500 kg. 
Gypsum Sodoble NA NA 56 Mt. 
Do. Adigudom NA NA 400,000 t. 
Kaolin Bombowha 1 Mt 30% kaolin 300,000 t. 
Do. Kombelcha 0.96 Mt 31% kaolin 300,000 t. 
Limestone Mossobo NA NA 69.5 Mt. 
Do. Mugher NA NA 50 Mt. 
Do. Dire Dawa NA NA 46 Mt. 
Marble Mora NA NA 46.5 Mt. 
Do. Baruda NA NA 13.6 Mt. 
Natural gas Calub 25 billion cubic meters NA NA. 
Peridot Bulgendo NA NA 2,457 kg. 
Salt Denkali depression NA NA 3,000 Mt. 
Do. Lake Afdera NA NA 290 Mt. 
Silica sand Mugher NA NA 3.4 Mt. 
Soda ash Lakes Abiyata, Chiltu, and Shala NA 1.1% to 1.9% Na.CO, 460 Mt. 
Talc Anno NA NA 120,000 t. 
SOMALIA 
Gypsum and anhydrite Suria Malableh 5 Mt 80% gypsum 4 Mt. 
Do. do. _ 2.5 Mt 90% anhydrite 2.3 Mt. 
Sepiolite Indho Qabyo 20 Mt NA NA. 
Do. Other deposits in El Bur area 80 Mt NA NA. 
NA Not available. 


'Mt--million metric tons. 


? Ag--silver: Au--gold; Cu--copper; Na,CO;--sodium carbonate (soda ash); Zn--zinc; g/t--gram per metric ton. 


*kg--kilograms; t--metric tons. 


*Sub-Sahara Resources NL reported that additional resources at Debarwa were 1.3 Mt; grades were not available. 
*Sub-Sahara indicated that these resource estimates were not in compliance with the standards set by the Australasian Joint Ore Reserves Committee; readers 


are advised to treat these estimates with caution. 


Sources: Chakrabarti, A.K., 1988, An appraisal of the mineral resource potential of the Somali Democratic Republic: Mogadishu, Somalia, United Nations 
Revolving Fund for Natural Resource Exploration, 230 p.; Mengistu, Tibetu, and Fentaw, H.M., 2000, The industrial mineral and rock resource 

potential of Ethiopia: Chronicle of Mineral Research & Exploration, no. 540, September, p. 33-40; Radler, Marilyn, 2002, Worldwide reserves 

increase as production holds steady: Oil & Gas Journal, v. 100, no. 52, December 23, p. 113-145; Ethiopia Ministry of Mines, 2002, Opportunities 

for investment in Ethiopia’s industrial minerals: Addis Ababa, Ethiopia, Ethiopia Ministry of Mines, 19 p.; Ethiopia Ministry of Mines, 2002, Opportunities 
for investment in Ethiopia’s gemstones: Addis Ababa, Ethiopia, Ethiopia Ministry of Mines, 8 p.; Mining Journal, 2002, Ethiopia supplement: 

Mining Journal, v. 338, no. 8689, June 14, 12 p.; Sub-Sahara Resources NL, 2002, Annual report 2002: Perth, Australia, Sub-Sahara Resources NL, 49 p. 
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THE MINERAL INDUSTRY OF EGYPT 


By Omayra Bermudez-Lugo 


In 2003, the mineral fuels sector continued to play an 
important role in the economy of Egypt. Mineral industry 
efforts were focused on the further development of the country’s 
petroleum and natural gas resources. Petroleum exports, which 
were a major source of export earnings, have been declining 
in recent years. Oil export revenues decreased to about $1.6 
billion in 2003 compared with $3.3 billion in 1996. Petroleum 
export revenues were expected to fall by more than 50% to 
$1.0 billion in 2005 (U.S. Energy Information Administration, 
2004a§,' b§). The natural gas sector, however, was expanding 
rapidly following several offshore and onshore discoveries 
in 2002 and 2003. Proven natural gas reserves, which had 
been estimated to be about 1.7 trillion cubic meters in 2002 
(reported as 58.5 trillion cubic feet), increased to about 1.8 
trillion cubic meters (reported as 62 trillion cubic feet) in 2003. 
Egypt’s estimated gross domestic product based on purchasing 
power parity was about $257 billion (International Monetary 
Fund, 2004§). As of July 2003, the country’s population was 
estimated to be about 75 million (U.S. Central Intelligence 
Agency, 2004§). Besides petroleum and natural gas, Egypt also 
produced ferroalloys, gold, iron ore, primary aluminum, and 
steel; secondary copper, lead, and zinc; construction materials 
such as clay, dimension stone, and gypsum; gemstones; and raw 
materials for glass. 

The Ministry of Industry and Mineral Resources through the 
Egyptian Geological Survey and Mining Authority (EGSMA) 
was the Government agency responsible for regulating and 
controlling prospecting, exploration, and exploitation of all 
mineral deposits in Egypt. The laws that regulated the mining 
sector were the Mining and Petroleum Code Law No. 66 of 
1953 and the Mining Code Laws No. 86 and No. 151 of 1956. 
The Ministry of Petroleum and the Ministry of Electricity and 
Energy were the Government agencies relevant to the energy 
sector. 

As a result of the restructuring of the energy sector, the 
Ministry of Petroleum regulates four holding companies—the 
Egyptian General Petroleum Corporation (EGPC), the 
Egyptian Natural Gas Holding Company (EGAS), the Egyptian 
Petrochemicals Holding Company (ECHEM), and the Ganoub 
E] Wadi Petroleum Holding Company (GANOPE). ECHEM, 
which was established in January 2002, is responsible for 
promoting investments in petrochemicals, facilitating the 
development of new projects, and establishing petrochemical 
plants. EGAS, which was established in August 2001, is 
responsible for adopting plans to organize and handle the 
country’s natural gas resources. EGPC, which was also 
established in August 2001, focuses on such petroleum 
activities as exploration, marketing, production, refining, and 
transportation. GANOPE, which was established in November 
2002, deals with development activities in the Ganoub El Wadi 


'References that include a section mark (§) are found in the Internet 
References Cited section. 
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area (American Chamber of Commerce in Egypt, 2003b§; U.S. 
Department of Energy, 2003§; Ministry of Petroleum, 2005§). 
The Organization for Energy Planning is the Government 
office responsible for analyzing energy policies and energy 
supply and demand, evaluating energy resources, and 
developing technical expertise in the field. Government-owned 
Egyptian Electric Holding Company is responsible for the 
country’s power generation and owns distribution companies. 


Commodity Review 


Metals 


Columbium (Niobium) and Tantalum.—In September, 
Tantalum Egypt LLC was granted an exploration license for 
the Nuweibi tantalum-feldspar deposit. The deposit, which had 
been discovered in the 1970s by a joint-exploration campaign 
between Egypt and the former Soviet Union, was located about 
15 kilometers (km) from Abu Dabbab. Previous works included 
diamond drilling that totaled 2,746 meters (m) of metallurgical 
testworks, surface sampling, and trenching. Tantalum Egypt 
evaluated the available geologic data and, in November 2003, 
announced total indicated and inferred resource estimates at 
Nuweibi to be 98.1 millon metric tons (Mt) of tantalum-feldspar 
ore at an average grade of 143 grams per metric ton (g/t) 
tantalum pentoxide or contained tantalum pentoxide of 14.0 
million kilograms (reported as 31.6 million pounds based on 
rounding of tonnage and grade). Tantalum Egypt was owned 
by EGSMA (50%) and Tantalum International Pty Ltd. (50%). 
Tantalum International, in turn, was 100% owned by Gippsland 
Ltd. of Australia (Gippsland Ltd., 2003a-c). 

Gippsland announced that the Government had granted 
Tantalum Egypt a 14-square-kilometer (km7’) area in which to 
construct a processing plant for the Abu Dabbab project. The 
plant will be located about 19 km from the Abu Dabbab mine 
and about 770 km south of Cairo on the western shore of the 
Red Sea. Tantalum Egypt was the joint-venture company that 
was undertaking the development of the 40-Mt Abu Dabbab 
tantalum-feldspar project. The Egyptian Geological and 
Mining Authority and Gippsland each held a 50% interest in the 
project. Lycopodium, which was an international engineering 
group, undertook a bankable feasibility study at Abu Dabbab 
(Gippsland Ltd., 2003b). 

In October, Gippsland announced that during the fourth 
quarter of 2003, the company had entered into a 5-year Heads 
of Agreement with a major European group of companies for 
the offtake of 2.65 Mt of micronized ceramic-grade feldspar. 
The first offtake of 250,000 metric tons (t) was scheduled for 
2005; the offtake was expected to increase to 900,000 t by 2009. 
The company expected estimated resources at Abu Dabbab to 
support a 2- to 3-million-metric-ton-per-year (Mt/yr) open pit 
operation that would produce 1.6 to 2.4 Mt/yr of ceramic-grade 
feldspar and 800,000 to 1.6 million pounds per year [about 
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363 to 726 metric tons per year (t/yr)] of tantalum pentoxide 
(Gippsland Ltd., 2003a). 

Gold.—In June, Centamin Egypt Ltd. of Australia was 
awaiting the renewal of security passes for its staff and 
contractors to resume work at the Sukari project. The 
company continued to work on a 2-Mt/yr feasibility study at 
Sukari. Work included a scoping study by Ausenco Limited of 
Australia. The Sukari deposit was part of Centamin’s Eastern 
Desert concession, which also included the Abu Marawat, the 
Baramiya, and the Hamama deposits. The Sukari area hosted 
the Sukari Hill deposit, which is a 2.5-km-long outcropping 
porphyry that contained measured, indicated, and inferred 
resources of about 65 Mt at an average grade of 1.48 g/t gold 
or 95,240 kilograms (kg) of gold (reported as 3.062 million 
ounces). These resources pertained only to the southern 
extremities of the deposit. Total resources at Sukari Hill were 
estimated to contain more than 311,000 kg of gold (reported as 
10 million ounces) (Centamin Egypt Ltd., 2003, 20048). 


Industrial Minerals 


Cement.—From 1992 to 1999, Egyptian demand for cement 
exceeded supply. In 1999, the country imported 4.5 Mt of 
clinker or about 17% of its clinker demand. The industry was 
eventually opened to foreign investors, and by 2001, about 50% 
of the industry was privatized. In 2003, Egypt became a 
major exporter of cement. The main cement producers were 
Alexandria Portland Cement, Amreyah Cement Co., Assiut 
Cement Co., Beni Suef Cement Co., Cementos Mexicanos S.A. 
de C.V., Egyptian Cement Company S.A.E., Helwan Portland 
Cement Co., Misr Egyptian Cement Co., Sinai Cement Co., 
Sinai White Portland Cement Co., Suez Cement Co., The 
National Cement Co., and Tourah Portland Co. (World Cement, 
20048). 

In 2003, Egyptian Cement Company signed a $6 million 
agreement to export 220,000 t of cement and clinker to the 
United States. The first 40,000 t was exported in March 
(American Chamber of Commerce in Egypt, 2003a§). 

Fertilizers.— Norsk Hydro of Norway (47.5%) and Chile’s 
Sociedad Quimica y Minera de Chile SA (47.5%) signed a joint- 
venture agreement with two Egyptian partners (not identified) 
(2.5% each) for the construction of an 85,000-t/yr plant to 
produce liquid fertilizers in northern Egypt. The new jointly 
owned company will operate under the name of Misr Specialty 
Fertilizer Company. The construction of the plant was expected 
to be completed in 2004 (Middle East North Africa Financial 
Network, Inc., 2003c$). 

In September, Arab Banking Corporation of Bahrain (ABC) 
and Arab Fertilizers and Chemicals Company of Egypt signed 
an agreement by which ABC was appointed as advisor for an 
ammonium nitrate-based (NPK) fertilizer plant project being 
developed in Egypt by the Joint Arab Investment Corporation 
of Abu Dhabi. The gas-based plant, which was expected to 
produce | Mt of high-grade NPK fertilizers and 600,000 t of 
calcium nitrate fertilizers, will be built in Western Suez at a 
cost $350 million. The construction of the plant represented 
the first stage of a planned chemical fertilizer complex. Natural 


gas, phosphate rock, and potash from local suppliers will be the 
major feedstocks. The construction of the plant was expected 
to be completed during the fourth quarter of 2006 (Middle East 
North Africa Financial Network, Inc., 2003a§). 

Sulfur.—Egypt’s Alexandria Mineral Oil Company awarded 
Technip-Coflexip of France a contract for the operation of an 
acid gas treatment plant in Alexandria. The plant will use live 
microorganisms as catalysts to remove hydrogen sulfides and 
sulfur oxides from the acid gas and to convert it into elemental 
sulfur. The plant will have a capacity of 4,000 t/yr of recovered 
elemental sulfur (Fertilizer, 2003). 


Mineral Fuels 


Although most of Egypt’s offshore discoveries have been 
natural gas, several foreign companies were exploring for 
petroleum in the Mediterranean; these companies included 
BP p.l.c., ENI-Agip of Italy, Shell Egypt N.V., and Total S.A. 
(formerly TotalFinaElf). The investment of international gas 
and oil companies in Egypt in 2003 was estimated to be about 
$2 billion. The fastest growing sector was natural gas. By 
2004, Egypt could become a significant exporter of liquefied 
natural gas (LNG) (American Chamber of Commerce in Egypt, 
2003b§; U.S. Energy Information Administration, 2004a§). 

As the operator of the Suez Canal and the Sumed pipeline, 
Egypt was an important transit corridor in the Persian Gulf. The 
existence of an alternate route around the Cape of Good Hope in 
South Africa, however, and the competition from oil pipelines, 
has affected tanker traffic and revenues during the past decade 
(American Chamber of Commerce in Egypt, 2003b§; U.S. 
Energy Information Administration, 2004a§). 

Among the many steps taken by the Egyptian Government 
to develop the energy sector was the negotiation with 
neighboring countries to delimit officially their economic zones 
in the Mediterranean Sea. Natural gas exports may overtake 
petroleum exports in the coming years following the startup of 
two LNG export terminals scheduled to be completed in 2004 
and 2005 (U.S. Energy Information Administration, 2004a§, 
b§). 

Natural Gas.—In 2003, production of gross natural gas 
was about 31 billion cubic meters (table 1). As of November 
2003, the Government’s revised estimate of proven natural 
gas reserves was about 1.8 trillion cubic meters (reported as 
62 trillion cubic feet). Probable reserves were estimated to be 
about 3.4 trillion cubic meters (reported as 120 trillion cubic 
feet). The International Egyptian Oil Company (a subsidiary of 
ENI-Agip of Italy) was Egypt’s leading natural gas producer. 
The company operated in the Gulf of Suez, the Nile Delta, and 
the Western Desert (U.S. Energy Information Administration, 
2004a8). 

Dodsal Pvt Ltd. of India was awarded a contract for the 
construction of the Damietta LNG plant. The engineering 
procurement and construction (EPC) contract for the first train 
at Damietta was awarded in 2001 to the joint venture formed 
by Halliburton KBG Group of the United States, JGC Corp. 
of Japan, and Técnicas Reunidas S.A. of Spain, which, in turn, 
subcontracted Dodsal. The LNG train will have a capacity of 
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5 Mt/yr and was scheduled to be completed by August 2004 
(Middle East North Africa Financial Network, Inc., 2003b§). 

BG Group plc (BG) and its partners held an EPC contract for 
the Egyptian LNG project at Idku, which is located about 50 km 
east of Alexandria. The project, which will initially consist of a 
two-train LNG plant, loading jetty, storage tanks, and utilities, 
was expected to produce a total of 7.2 Mt/yr of LNG. 

The total cost of the project was estimated to be about $1.9 
billion. Train 1, which had a capacity of 3.6 Mt/yr, was 
scheduled to produce its first LNG in the third quarter of 2005. 
The cost of the train was expected to be $1.35 billion, and 
financing will be arranged by 12 international banks and 3 
Egyptian banks. The Sienna and the Simian fields, which are 
located in the BG-operated West Delta Deep Marine (WDDM) 
concession, will supply the gas for train 1. The engineering, 
procurement, installation, and commissioning (EPIC) contract 
for the development of the Sienna and Simian fields was 
awarded to Technip Offshore of the United Kingdom in May. 
Equity in train 1 was held by BG (35.5%), Edison International 
S.p.A. of Italy (35.5%), EGAS and EGPC (12% each), and GDF 
International S.A. (a wholly owned subsidiary of Gaz de France) 
(5%). A 20-year agreement was signed with Gaz de France 

for the purchase of the entire production of train 1 (BG Group 
plc, 2003a, d; Oil & Gas Journal, 2003a; Petroleum Economist, 
2003). 

Bechtel Inc. of the United States, which was previously 
awarded the contract to construct train 1, began construction of 
train 2 in January. Train 2 was expected to double the capacity 
of the complex by producing an additional 3.6 Mt/yr. Startup 
was targeted for mid-2006. A 20-year agreement was signed 
with BG Gas Marketing (a subsidiary of BG) to purchase the 
entire output of train 2. The Sapphire field in the BG-operated 
WDDM concession offshore the Nile Delta will supply the 
gas for train 2. The EPIC contract for the development of the 
Sapphire field was scheduled for July. Equity in train 2 was 
held by BG and Edison International (38% each), and EGAS 
and EGPC (12%). Both trains will share marine and storage 
facilities (BG Group plc, 2003a; Oil & Gas Journal 2003a; 
Petroleum Economist, 2003). 

In March, BG announced its first delivery of gas to the 
Egyptian market from the Scarab Saffron fields. The gasfields 
were within the WDDM concession, which is located offshore 
the Nile Delta about 120 km north of Alexandria. BG Egypt (a 
subsidiary of BG) was the operator. The WDDM concession 
formed the largest gasfield development project in Egypt; 
it hosted several gas discoveries, namely Saffron, Sapphire, 
Saurus, Scarab, Sequoia, Serpent, Sienna, Simian, and Solar. 
The Scarab/Saffron development included an offshore network 
that consisted of two pipelines with a capacity to transport LNG 
for two 3.6-Mt/yr trains. Production was expected to reach a 
rate of about 9.3 million cubic meters per day (reported as 330 
million cubic feet per day) during a 90-day run-in period. BG 
had a 50% working interest in WDDM; Edison International 
held the remaining 50% interest. Burullus Gas Company, which 
was a joint-venture company formed by EGPC (50%), and BG 
Egypt SA and Edison International S.p.A. (25% each), was 
responsible for exploration, field development, and operations 
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on behalf of the WDDM concession holders (BG Group plc, 
2003c; Oil & Gas Journal, 2003b). 

In 2001, Apache Corporation of the United States acquired 
Repsol YPF S.A.’s interest in the Western Desert and became 
the operator of the Khalda concession. The concession was 
located about 400 km west of Cairo and held two dozen 
gasfields and oilfields. In 2003, the company made several 
discoveries, including Alexandrite, Atoun, Emerald, JG-2, 
Matruh, and Qasr, in addition to 13 discoveries at East Bahartya; 
it completed 94 of the 107 wells drilled during the year. Qasr 
was the company’s most significant gas discovery in 2003. 
The Qasr-1X and Qasr-2X wells confirmed a 213-meter gas 
condensate column with estimated recoverable reserves of 
between 28 billion and 85 billion cubic meters (reported as 1 
trillion to 3 trillion cubic feet of condensate) and 20 million 
to 70 million barrels (Mbbl) of condensate. The Qasr-1X was 
brought into production in December 2003 at a rate of about 
283,000 cubic meters per day (reported as 10 million cubic feet 
per day). Apache was working on development plans to deliver 
gas from Qasr in 2005. The Government approved a 97 km? 
lease for the property (Apache Corporation, 2003c; 2004, p. 15; 
2003a8, b§). 

In March, Apache announced the appraisal of the Abu Sir 
field, which was its West Mediterranean concession. Abu 
Sir-2X was the company’s fifth deepwater well in the region. 
Apache reported that the well, which was drilled to a total 
depth of about 4,012 m (reported as 13,162 feet), penetrated 
a 41-m column with about 26 m of gas pay. Deeper in the 
well, additional gas shows were encountered in Miocene sands 
between 3,734 m and 3,707 m, where drilling logs indicated the 
presence of approximately 30 m of possible pay. The deeper 
section was subsequently abandoned for technical reasons 
(Apache Corporation, 2003d). 

In July, Apache announced six discoveries from its 2003 
onshore drilling program in Egypt’s Western Desert. In its 
Matruh concession, Apache drilled the Alexandrite-1X well. 
The well logged 44 m (reported as 146 net feet) of gas and 
condensate pay in the Kabrit, Lower Safa, and Upper Safa 
formations. A test of the Kabrit interval indicated a daily flow 
rate of about 566,300 cubic meters (reported as 20 million 
cubic feet) and 1,683 barrels of condensate. The Kabrit well 
established the first production from the Kabrit sands. Apache 
planned to drill a confirmation well later in the year (Apache 
Corporation, 2003a). 

In December, Apache announced the signing of a 
Memorandum of Understanding (MOU) for a deepwater 
development lease, field development plan, and gas sales 
agreement with EGAS and EGPC. The agreement, which was 
for a minimum of about 76 billion cubic meters (reported as 
2.7 trillion cubic feet) of natural gas during 25 years, included 
the deepwater portion of the company’s West Mediterranean 
concession, which was expected to begin production in 2007. 
The terms of the agreement included supplying about 11.3 
million cubic meters per day of gas (reported as 400 million 
cubic feet per day) to the Egyptian market during the first 
5 years and 10.6 million cubic meters per day (reported as 
375 million cubic feet per day) for the remainder of the term. 


Appraisal drilling and construction was to begin soon after the 
agreement was executed (Apache Corporation, 2003b; 2004, 
p. 15). 

In April, Petroliam Nasional Berhad (Petronas) of Malaysia 
signed an agreement for the acquisition of Edison S.p.A.’s 
participating interest in the WDDM concession. The closing 
of the sale was subject to the Egyptian Government’s 
approval. Petronas also held a 16% stake in Egypt’s North East 
Mediterranean Deep Water (NEMED) concession, which is 
located about 100 km northwest of WDDM (Petroliam Nasional 
Berhad, 2003). 

In June, Rashid Petroleum Company (Rashpetco) [a joint- 
venture company formed by EGPC (50%), BG and Shell Egypt 
NV (20% each), and Edison International (10%)] announced 
the discovery of gas at the Rosetta-11 well. Following the 
discovery, the partners applied to EGPC for a development lease 
and were awaiting approval (BG Group plc, 2003b). 

Edinburgh-based Melrose Resources plc made three gas 
discoveries in its El] Mansoura concession 1n 2003. All three 
wells were commercial and included the Mansourtya No. 1, 
the South Batra No. 1, and the South Mansoura No. 2. The 
concession covered an area of 1,368 km? and was located 
north of Mansoura City in the northern part of the Nile Delta. 
Melrose’s interests in Egypt included a 50% interest in the 
El Mansoura concession and a 46% interest in the Qantara 
concession. The operator of both onshore concessions was 
Merlon Petroleum Company of the United States (Melrose 
Resources plc, 2003, p. 6-7). The areas that surround these 
discoveries were to be converted to development leases when 
the terms of the exploration concession expire in mid-2006. 
The company planned to continue with its drilling program. 
The South Batra No. 1 well, which was drilled in January, was 
brought into production in December. Production at South 
Batra was about 849,000 cubic meters per day gross (reported as 
30 million cubic feet per day gross). Reserves were estimated 
to be about 14 billion cubic meters gross (499 billion cubic feet 
equivalent gross) (Melrose Resources plc, 2003, p. 7). The 
South Mansoura No. | well, which was drilled in February, was 
located to the south of the South Batra discovery. Reserves 
at Mansoura were estimated to be 532 million cubic meters 
gross (reported as 18.8 billion cubic feet gross). The field was 
expected to come into production in 2004 (Melrose Resources 
plc, 2003, p. 7-8). The Mansourtya No. 1 well, which was 
drilled in April, went into production in December at a rate of 
about 283,000 cubic meters per day (reported as 10 million 
cubic feet per day). Reserves were estimated to be about 849 
million cubic meters of dry gas (reported as 30 billion cubic feet 
of dry gas) (Melrose Resources plc, 2003, p. 8). 

Petroleum.—Production of crude petroleum was 221 Mbbl 
in 2003 (table 1). According to the U.S. Energy Information 
Administration (2004a§), consumption of petroleum products 
has been relatively flat since 1999 owing, in part, to reductions 
in subsidies for consumption of petroleum products and to the 
use of compressed natural gas as a fuel for motor vehicles. 

Petroleum production came from the following main areas: 
the Eastern Desert, the Gulf of Suez, the Sinai Peninsula, and 
the Western Desert. The leading producer in the Gulf of Suez 
was Gulf of Suez Petroleum Company (Gupco), which was a 
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joint venture between BP p.I.c. and EGPC. The second leading 
producer was Petrobel, which was a joint venture between 
ENI-Agip of Italy and EGPC. Other major companies in the 
Egyptian oil industry included Badr el-Din Petroleum Company 
(a joint venture between Shell and EGPC), El Zaafarana Oil 
Company (a joint venture between BG and EGPC), and Suez 
Oil Company (a joint venture between Deminex Gmbh and 
EGPC) (Alexander’s Gas and Oil Connections, 2003a§; U.S. 
Energy Information Administration, 2004a§). 

Dover Petroleum Corporation of Canada held a 56.25% 
interest in the Dover Egypt I joint venture, which operated the 
East Wadi Araba concession. The concession, which is located 
in the Gulf of Suez, was awarded to Dover in August 2002. In 
January 2003, the company announced the existence of two 
hydrocarbon columns in exploratory well EWA-2X. A more- 
extensive well evaluation was to be performed later in the year 
by Schlumberger Limited. In the meantime, the company began 
drilling a second exploratory well prospect (EWA-1X) in the 
northern region of the area covered by the concession. After 
evaluation of the EWA-2X well, Schlumberger estimated that 
the well had more than 200 MbbI of crude petroleum in place 
(Canada News Wire, 2003§; Dover Petroleum Corporation, 
2003§). 

In the East Bahariya concession, Apache made five 
discoveries within the Abu Roash G and the Upper Bahariya 
formations. The wells tested a combined rate of 4,592 barrels 
per day of oil. Apache was the operator and held a 100% 
contractor interest in the concession (Apache Corporation, 
2003a). 


Infrastructure 


Projects to enhance and enlarge the Suez Canal continued 
in 2003. Also during the year, the Sumed pipeline’s capacity 
was increased to 2.5 million barrels per day (MbbI/d) from 
1.6 Mbbi/d. The pipeline ran from Ain Sukhna on the Gulf of 
Suez to Sidi Kerir on the Mediterranean and was owned by the 
Arab Petroleum Pipeline Company, which was a joint venture 
among the Governments of Egypt (50%), Saudi Arabia and the 
United Arab Emirates (15% each), and Qatar (5%) (U.S. Energy 
Information Administration, 2004a§). 

In 2002, an Egyptian consortium formed by EGAS, 
Engineering for the Petroleum & Process Industries (EPC 
contractor), and Petrojet (pipeline contractor) won a tender to 
construct a gas pipeline between Taba in Egypt and Aqaba in 
Jordan. The pipeline’s first-phase construction work began 
in March 2003 and was expected to be completed in June at 
an estimated total cost of $1 billion (Alexander’s Gas and Oil 
Connections, 2003b§). 


Outlook 


The Egyptian mineral fuels industry is set to continue to 
grow during the next 3 to 4 years, mainly as a result of the 
Government’s recent restructuring of the energy sector that 
followed several natural gas discoveries made in 2002 and 
2003. This undertaking, along with the Government’s effort 
to negotiate with neighboring countries to officially delimit 
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economic zones in the Mediterranean Sea, suggests the 
Government will continue to move forward with its policy to 
develop the country’s hydrocarbon resources. The natural gas 
sector is expected to expand rapidly as a result of additional 
output from two LNG export terminals scheduled to be 
completed in 2004 and 2005. Although natural gas exports 
are likely to overtake petroleum exports in the near future, the 
presence of several foreign companies exploring for petroleum 
offshore Egypt in 2003 suggests the possibility of further 
development of the petroleum sector if new discoveries are 
made. 
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TABLE 1 


EGYPT: ESTIMATED PRODUCTION OF MINERAL COMMODITIES"? 


Commodity 
METALS 
Aluminum metal 
Copper, refined, secondary 
Iron and steel: 
Iron ore and concentrate 
Metal: 
Pig iron 
Direct reduced iron 
Steel, crude 
Ferroalloys: 
Ferromanganese 
Ferrosilicon 
Manganese ore 
Titanium, ilmenite 


INDUSTRIAL MINERALS 


Asbestos 
Barite 
Cement, hydraulic, all types 
Clays: 
Bentonite 
Fire clay 
Kaolin 
Feldspar, crude 
Fluorspar 
Gypsum and anhydrite, crude 
Lime 
Nitrogen: 
Ammonia, N content 
Urea, N content 
Phosphate: 
Phosphate rock 
P,O, content 
Sodium compounds: 
Salt 
Soda ash 
Sodium sulfate 
Stone, sand and gravel: 
Basalt 
Dolomite 
Granite, dimension stone 
Gravel 
Limestone and similar 
Marble (includes alabaster) blocks 
Sand: 
Industrial sand (glass sand) 
Construction sand 
Sandstone 
Sulfur: 
Elemental, byproduct 
Sulfuric acid, S content 
Talc, soapstone, pyrophyllite 


(Thousand metric tons unless otherwise specified) 


metric tons 
do. 


metric tons 


metric tons 


metric tons 
do. 
do. 


metric tons 

thousand cubic meters 
cubic meters 
thousand cubic meters 


do. 
cubic meters 


thousand cubic meters 


metric tons 


metric tons 
do. 


Vermiculite 

MINERAL FUELS AND RELATED MATERIALS 
Coal 
Coke 


See footnotes at end of table 
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1999 


193,319 
6,000 


2,700 


1,300 
1,670 
2,627 


30 

55 
20,000 
130 


1,000 
500 
23,313 


50 

300 
290,000 
330,000 
500 
2,000 
800 


1,407 
700 


1,018 
298 


2,400 
50 
2,500 


300 
3,500 
40,000 
12,000 
27,000 
140,000 


4,400 
214 
40,000 
12,000 


250 
1,420 


3 


r, 3 


3 


r 


3 


3 
3 


3 
3 


3 


r 


2000 


189,000 
4,000 


1,900 


1,400 
2,110 


2,838 "3 


30 

55 
20,000 
125 


2,000 
500 
24,143 


50 

300 
290,000 
330,000 
500 
2,000 
800 


1,511 
853 


1,096 
317 


2,400 
50 
2,500 


300 
3,500 
40,000 
12,000 
27,000 
140,000 


4,500 
220 
40,000 
12,000 


39 
1,400 


r 


r 


r 


r 


3 


too 


r 


2001 


191,000 ° 
4,000 ' 


2,500 ° 


1,400 
2,370 


3,799 "3 


30 


55° 


20,000 
125 


2,000 
500 


25,700 ‘ 


50 
300 


260,000 * 


300,000 
500 
2,000 
800 


1,801 ? 
1,091 ? 


972 
293 


2,400 
50 
2,500 


300 
3,000 
40,000 
11,000 
25,000 
140,000 


4,500 
220 
40,000 
12,000 


58 ' 


1,400 


2002 


195,000 
4,000 


2,500 


1,700 
2,530 
4.316 


30 

55 
20,000 
125 


2,000 
500 


28,155 * 


50 

300 
260,000 
350,000 
500 
2,000 
800 


1,839 


1,078 * 


1,500 
434 


2,400 
50 
2,500 


300 
3,000 
40,000 
11,000 
25,000 
140,000 


600 
21,000 
10 


4,500 
220 
40,000 
12,000 


58 
1,400 


r 


r 


r 


r, 3 


r 


r 


2003 


194,600 
4,000 


2,500 


1,700 
2,900 P 
4,400 P 


30 

55 

20,000 
120° 


2,000 
500 
26,639 3 


50 

300 
260,000 
350,000 
500 
2,000 
800 


1,790 3 
1,134? 


1,500 
400 


2,400 
50 
2,500 


300 
3,000 
40,000 
11,000 
25,000 
140,000 


640 3 
21,000 
10 


4,500 
220 
40,000 
12,000 


58 
1,400 
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TABLE 1--Continued 
EGYPT: ESTIMATED PRODUCTION OF MINERAL COMMODITIES'” 


(Thousand metric tons unless otherwise specified) 


_ Se Commodity 1999 2000 2001 2002 2003 
MINERAL FUELS AND RELATED MATERIALS--Continued 
Gas, natural: 
Gross production million cubic meters 19,766 3 25,000 30,100 ' 27,700 ' 30,969 ? 
Dry do. 17,800 21,000 24,550 "3 27,900 28,000 
Petroleum: 
Crude, including condensate thousand 42-gallon barrels 302,000 ° 285,000 277,000 221,350 "34 221,219 34> 
Refinery products: 
Liquefied petroleum gas do. 5,371 3 5,500 5,500 6,705 "34 6,763 **° 
Gasoline and naptha do. 43,699 3 45,000 45,000 s1 572 53,210 34%’ 
Kerosene and jet fuel do. 15,472 3 16,000 16,000 19,579 3-4 19,335 *4 
Distillate fuel oil do. 45,857 ° 46,000 46,000 57,457 "34 61,060 *4 
Residual fuel oil do. 82,011 3 83,000 83,000 66,687 "34 68,884 >-4 
Lubricants do. 1,834 ? 1,800 1,800 1,960 "34 1,855 34 
Asphalt do. 6,030 ? 6,000 6,000 5,484 534 5,709 34 
Unspecified* do. 1,987 > 1,700 1,700 2,139 "34 2,155 34 
Total do. 202,261 ° 205,000 205,000 211,583 "34 218,971 *4 


Preliminary. ‘Revised. -- Zero. 

‘Estimated data are rounded to no more than three significant digits; may not add to totals shown. 

Table includes data available through October 27, 2004. In addition to those listed, Egypt produced a number of commodities for which data were unavailable; 
these include gemstones, a number of metals, such as gold; lead, which was produced from recycled material; zinc; and manufactured mineral commodities, such 
as carbon black and glass. 

*Reported figure. 

“Source: Ministry of Petroleum of the Arab Republic of Egypt. 

Excluding condensate. 

Excluding product from fields. 

’Gasoline only. 

‘Amounts needed to complete reported refinery products totals shown. 
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THE MINERAL INDUSTRIES OF EQUATORIAL GUINEA AND 
SAO TOME AND PRINCIPE 
By Philip M. Mobbs 


EQUATORIAL GUINEA 


In 2003, the Republic of Equatorial Guinea had an estimated 
population of about 523,000. Its total area of 28,051 square 
kilometers (km’) comprised a number of islands and islets, 
which included Bioko in the Gulf of Guinea, and the Rio Muni 
enclave on the African mainland. The gross domestic product 
(GDP) of Equatorial Guinea was estimated to be about $3.0 
billion. Petroleum accounted for more than 85% of GDP and 
more than 80% of Government revenue. Oil revenues included 
the Government’s share of profits from oil production joint 
ventures, royalties, corporate income tax on oil companies, and 
sales taxes on oil contractors (International Monetary Fund, 
2003, p. 25, 35; 2004§;' U.S. Central Intelligence Agency, 
20048). 

Mineral resources were the property of the state. Natural gas 
and oil exploration and production contracts were administered 
by the Ministry of Mines and Energy, which also promoted the 
development of Rio Muni’s mineral occurrences. Compaifiia 
Nacional de Petréleos de Guinea Ecuatorial (GEPetrol), which 
was the national 011 company, managed the Government’s 
interest in crude oil production operations and promoted other 
investment opportunities in the nation’s petroleum sector. Most 
of the produced oil was exported and much of the produced 
natural gas was reinjected after liquids were stripped from the 
gas stream. In addition to liquefied petroleum gases, methanol, 
natural gas, and oil, some crude construction materials (clay, 
gravel, sand, and volcanic rock) and gold were produced. The 
nation’s other mineral commodity requirements were met 
through imports. 

Hydrocarbon output has increased significantly since Walter 
International, Inc. began condensate production from the 
Alba Field in 1991. The value of petroleum exports exceeded 
$1 billion per year in 2000 and $2 billion per year in 2002 
(International Monetary Fund, 2004§). Equatorial Guinean 
petroleum exports to the United States were valued at $773.6 
million in 2003 compared with $486 million in 2002, $355.1 
million in 2001, and $152.5 million in 2000. Equatorial 
Guinean chemical exports (primarily methanol) to the United 
States increased to $136.9 million in 2003 compared with $71 
million in 2002, $37 million in 2001, and zero dollars in 2000 
(U.S. International Trade Commission, 2003§, 20048). 


Commodity Review 


Offshore oil and natural gas production dominated the 
country’s mineral industry and, in 2003, Equatorial Guinea 


' References that include a section mark (§) are found in the Internet 
References Cited sections. 
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ranked seventh (based on production volume) of all African 
crude oil producers (BP p.1.c., 2004§). On the Alba Field, 
Marathon Equatorial Guinea Production Ltd. (a subsidiary of 
Marathon Oil Corp.), Noble Energy Equatorial Guinea Ltd. (a 
subsidiary of Noble Energy, Inc.), and GEPetrol successfully 
drilled the Deep Luba well and discovered an additional natural- 
gas-laden sand package that was about 330 meters deeper than 
the producing field’s reservoirs (Noble Energy, Inc., 2003). The 
joint venture also increased condensate production to 30,000 
barrels per day (bbl/d) from 18,000 bbl/d, which was attributed 
to the Phase 2A expansion project of the Alba Field. The 
Government approved the proposal by Marathon and GEPetrol 
to build a more-than-3.4-million-metric-ton-per-year-capacity 
liquefied natural gas (LNG) plant at Punta Europa (Ministry of 
Mines and Energy, 2003; Clark, 2004). 

The joint venture of Mobil Equatorial Guinea Inc., which 
was a subsidiary of Exxon Mobil Corp. (71.25% participating 
interest); Ocean Equatorial Guinea Corp. (a subsidiary of Devon 
Energy Corp.) (23.75%); and the Government (5%) continued 
the development of block B. Initial production from the Zafiro 
Southern Expansion Area on block B began in July, which was 
months ahead of schedule. Several wells were connected to 
processing facilities on the floating, production, storage, and 
offloading vessel (FPSO) Serpentina, which was designed 
to process 1.84 million cubic meters per day of natural gas, 
150,000 bbi/d of water, and 110,000 bbl/d of crude oil and to 
store 1.9 million barrels of oil. Combined with the 110,000- 
bbl/d-crude-oil-capacity FPSO Zafiro Producer and the 80,000- 
bbl/d-crude-oil-capacity Jade platform, the FPSO Serpentina 
increased the Zafiro Field’s production capacity to 300,000 bbl/d 
(DeLuca, 2003). 

On block D, Marathon and the SK Corp. drilled a natural 
gas discovery well on the Bococo Prospect. Exploration wells 
drilled on block F by the partnership of Energy Africa Ltd. 
and Triton Equatorial Guinea, Inc. [a subsidiary of Amerada 
Hess Corp. (AHC)] were unsuccessful, but about 21 kilometers 
south of the Ceiba Field on block G, the G-13-2 well confirmed 
the reservoir discovered in the G-13 well. Additional wells 
(G-13-3 and Okume-5 and appraisal wells in shallow water 
near the Elon prospect) were drilled in 2003 with mixed 
results. The partnership had a three-dimensional seismic survey 
conducted across part of block G. Production problems with 
the partnership’s Ceiba Field continued with the failure of a 
gravel pack on one well and a subsea pump on another. The 
water injection program that had been initiated to maintain 
reservoir pressure in the Ceiba Field, however, was reported to 
be successful—the water injection rate was increased by nearly 
300% in 2003, and AHC anticipated increased average daily 
petroleum production from the field in 2004. Development 
plans for the Elon, the Okume, and the Oveng prospects on 
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block G were revised and resubmitted to the Government; 

initial production was expected to begin in 2005 or 2006 (Africa 
Energy Intelligence, 2003; Energy Africa Ltd., 2003; Petroleum 
Economist, 2003; Amerada Hess Corp., 2004. p. 10; Energy 
Africa Ltd., 2003§). 

The Atlas Group (45% working interest), Roc Oil Co. Ltd. 
(35%), and Sasol Petroleum International Ltd. (20%) planned 
to drill an exploration well on block H in 2004. In 2003, 
Nexen Inc. of Canada and Repsol YPF S.A. of Spain each 
acquired a 25% participating interest in block K (Corisco Deep) 
from Vanco Energy Co., which retained a 50% interest in the 
production-sharing contract. As the new block operator, Nexen 
planned to reprocess existing seismic surveys of the block, 
which was located southwest of the Ceiba Field, and proposed 
to drill one or two exploration wells in 2004. 

On block L, Energy Africa Ltd. of South Africa acquired 
a 20% interest from the joint venture of Chevron Equatorial 
Guinea Ltd. (which retained a 45% participating interest), 
Triton (25%), and Sasol (10%); the joint venture drilled the 
Ballena-1 exploration well in 2003 with only minor oil shows. 
On block O, the negotiations continued between Glencore 
Exploration Ltd. (a subsidiary of Glencore International AG) 
and GEPetrol. Atlas Petroleum (International) Ltd., DNO ASA, 
Ocean Equatorial Guinea, and Petronas Carigali Equatorial 
Guinea Ltd. signed a production-sharing agreement (PSA) with 
GEPetrol on block P where the joint venture expected to drill 
one or two exploration wells in 2004 or 2005. 


Outlook 


Focused, imaginative, innovative, and persistent exploration 
has transformed the Equatorial Guinean region from a 
marginal deepwater natural gas province to an attractive oil 
prospect. Although the high rate of exploration successes of 
the last several years appears to have declined, explorationist’s 
enthusiasm for the region’s upside potential has not dimmed. 
Drilling of numerous wildcat wells has been proposed for 2004 
and 2005, and the Government continued to negotiate PSAs on 
additional concession blocks. The planned LNG plant and the 
production and export of commodities associated with natural 
gas, such as liquefied petroleum gas and methanol, have made 
the development of the necessary infrastructure to capture 
natural gas feasible, despite the very limited local market. The 
high level of oilfield activity could result in the development of 
a small cement plant or could increase demand for cement from 
West African plants. 


References Cited 


Africa Energy Intelligence, 2003, Hess winces, Marathon cheers: Africa Energy 
Intelligence, no. 351, July 30, p. 3. 

Amerada Hess Corp., 2004, Annual report 2003: New York, New York, 
Amerada Hess Corp., 70 p. 

Clark, Martin, 2004, Sharpening its LNG credentials: Petroleum Economist, 
v. 71, no. 5, May, p. 31. 

DeLuca, Marshall, 2003, Zafiro just grows and grows: Offshore Engineer, v. 28, 
no. 11, November, p. 19-22. 

Energy Africa Ltd., 2003, Interim results for the six months ended 30 September 
2003: Cape Town, South Africa, Energy Africa Ltd., November 3, 15 p. 


14.2 


International Monetary Fund, 2003, Equatorial Guinea—Selected issues and 
statistical appendix: Washington, DC, International Monetary Fund, Country 
Report No. 03/386, December, 66 p. 

Ministry of Mines and Energy, 2003, Approval of Bioko LNG project—Republic 
of Equatorial Guinea: Malabo, Equatorial Guinea, Ministry of Mines and 
Energy press release, June 16, | p. 

Noble Energy, Inc., 2003, Noble Energy announces natural gas and condensate 
discovery from deep test on the Alba Block in Equatorial Guinea: Houston, 
Texas, Noble Energy, Inc. press release, June 21, | p. 

Petroleum Economist, 2003, News in brief—Equatorial Guinea: Petroleum 
Economist, v. 70. no. 4, April, p. 43. 


Internet References Cited 


BP p.l.c., 2004 (June 15), Oil, Statistical review of world energy, 
accessed June 20, 2004, via URL http://www.bp.com/ 
subsection.do?categoryId=111&contentId=2002152. 

Energy Africa Ltd., 2003, Review of operations, Equatorial Guinea, 
accessed July 10, 2004, at URL http://www.energyafrica.com/results/ 
opsreview_eqguinea.htm. 

International Monetary Fund, 2004 (April), Equatorial Guinea, World Economic 
Outlook Database, accessed April 22, 2004, via URL http://www.imf.org/ 
external/pubs/ft/weo/2004/0 1 /data/index.htm. 

U.S. Central Intelligence Agency, 2004, Equatorial Guinea, World Factbook 
2004, accessed July 9, 2004, at URL http://www.odci.gov/cia/publications/ 
factbook/geos/ek.html. 

U.S. International Trade Commission, 2003, Eq Guinea, U.S. exports, 
imports, GSP imports, and AGOA imports, by major commodity sectors, 
annual and year to date Jan-Jun, accessed October 7, 2003, at URL 
http://www. reportweb.usitc.gov/africa/by_commodity.jsp. 

U.S. International Trade Commission, 2004, Eq Guinea, U.S. exports, 
imports, GSP imports, and AGOA imports, by major commodity sectors, 
annual and year to date Jan-Mar, accessed July 19, 2004, at URL 
http://www.reportweb.usitc.gov/africa/by_commodity.jsp. 


Major Source of Information 


Ministerio de Minas y Energia 
Departmento de Minas y Hydrocarburos 
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Malabo, Bioko Norte 
Equatorial Guinea 
Telephone: +(240) 9-3567 
Fax: +(240) 9-3353 
Internet: http://www.equatorialoil.com 


Major Publication 


Ministerio de Minas y Energia, 2002, Hydrocarbons and 
Mining in Equatorial Guinea: Malabo, Ministerio de Minas y 
Energia, 21 p. 


SAO TOME AND PRINCIPE 


Situated offshore Gabon between Equatorial Guinea’s 
Annobon and Bioko islands, the Democratic Republic of Sao 
Tome and Principe consists of the islands of Sao Tome and 
Principe and several islets in the Gulf of Guinea that encompass 
a total area of 1,001 km. In 2003, the nominal GDP of Sao 
Tome and Principe was estimated to be $59 million, and the 
population was estimated to be about 176,000 (U.S. Central 
Intelligence Agency, 2003§; International Monetary Fund, 
20048). 
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In 2003, an abortive bloodless military coup and the 
negotiations for the 10 deepwater oil blocks tendered by the 
Nigeria-Sao Tomé and Principe Joint Development Authority 
dominated the news about Sao Tome and Principe. The mineral 
industry was administered by the Ministry of Public Works, 
Infrastructure, Natural Resources, and Environment. Some clay 
and volcanic rock were produced; however, all other mineral 
product requirements were imported. 

The Nigeria-Sdo Tomé and Principe Joint Development 
Authority placed nine blocks in the joint development zone 
(JDZ) up for bid. Each successful bid on a JDZ block would 
require a signature fee; $30 million was designated as the 
minimum offer. Each block was subject to postbid acquisition 


of partial working interest by Environmental Remediation 
Holding Corp. of the United States (which was doing business 
as Chrome Energy Corp.) and ExxonMobil. Both companies 
had been awarded rights to the area by the Government of Sao 
Tome and Principe prior to the formation of the JDZ. 
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TABLE 1 
EQUATORIAL GUINEA: ESTIMATED PRODUCTION OF MINERAL COMMODITIES”? 


(Thousand 42-gallon barrels unless otherwise specified) 


Commodity’ 1999 2000 2001 2002 2003 
Crude oil and condensate 37,628 "4 43,029 "4 74,855 "4 90,144 "4 95,000 
Gold kilograms 500 500 500 500 
Liquefied petroleum gases 800 800 700 700 
Methanol metric tons -- 600,000 719,000 825,000 
Natural gas million cubic meters 98 790 1,050 1,220 


"Revised. -- Zero. 
‘Includes data available through July 8, 2004. 


Estimated data are rounded to no more than three significant digits. 


*In addition to the commodities listed, Equatorial Guinea presumably produced a variety of crude construction materials (clay, gravel, 


and sand). 
“Reported. 
*Marketed gas estimate. 
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THE MINERAL INDUSTRY OF GABON 


By George J. Coakley 


The equatorial African republic of Gabon is located on the 
Atlantic Ocean coast between Congo (Brazzaville) to the south 
and Cameroon and Equatorial Guinea to the north. It has an 
area of 257,670 square kilometers and supported a population of 
about 1.3 million in 2003. The mineral industry was dominated 
by crude petroleum production; petroleum accounted for about 
77% of export earnings and about 43% of the gross domestic 
product (GDP). Mining, by contrast, contributed about 2% 
to the GDP. After petroleum, timber and manganese were the 
major exports. Other nonfuel mineral commodities produced 
included cement, diamond, and gold (see table 1). In addition, 
Gabon has identified resources of columbium (niobium), iron 
ore, and phosphate. With a small population and a petroleum- 
based economy, the GDP based on purchasing power parity 
was estimated to be $7.3 billion, and the GDP per capita, to be 
$5,500, which was one of the highest in Africa. The country’s 
income distribution, however, was skewed to the wealthy, and 
almost one-half of the population lived below the poverty line. 
The real GDP rate of growth for 2003 was estimated to be 
1.2%. Gabon participates in the Central African Economic and 
Monetary Community with five other countries; its currency 
[the Communaute Financiere A fricaine franc (CFA or XAF)] 
is pegged to the euro (€) at a rate of CFA655.957=€1.00 (U.S. 
Central Intelligence Agency, 2004§'). Some of Gabon’s gains 
from increased oil prices in 2003 were offset, however, by the 
devaluation of the dollar against the euro, which caused the 
exchange rate to fall to CFA581.2=$1.00 in 2003 compared 
with CFA696.99=$1.00 in 2002. The International Monetary 
Fund (IMF) encouraged the Government to pay foreign debt 
arrears as a priority, then to place excess oil revenues, which 
were estimated to be nearly $190 million in 2003, into the Fund 
for Future Generations to be used after the oil resources are 
depleted. Crude oil production has been on a declining trend 
since 1997, although owing to a startup of one small field and 
improved extraction rates, production increased nominally to 
268,000 barrels per day (bbl/d) compared with 252,000 bbl/d 
in 2002. The total value of merchandise exports in 2003 was 
estimated by the IMF to be $2.89 billion, of which about $2.23 
billion was attributable to petroleum. Export data for 2002 
showed the next leading exports to be timber (about $323 
million) and manganese (about $118 million). More than 50% 
of exports went to the United States; 22% went to the European 
Union. The total value of merchandise imports in 2003 was 
approximately $700 million (International Monetary Fund, 
2004a§, b§). 


'References that include a section mark (§) are found in the Internet 
References Cited section. 
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Government Policy and Legislation 


The Ministére des Mines, de |’Energie et du Petrole is 
responsible for the administration of the minerals sector in 
Gabon. Mining is regulated by the mining code of 2000 [law 
No. 005/2000] and the Investment Charter of July 23, 1998 
[law No. 15/98]. Ownership of oil and gas and all mineral 
rights are vested in the Government and regulated through the 
Direction Générale de |’Exploration et de l’Exploitation des 
Hydrocarbures by the Exploration and Production Sharing 
Contracts (EPSC) Law of January 1983 [law No. 14/82]. 


Commodity Review 


Metals 


Columbium (Niobium).—Cluff Mining plc of the United 
Kingdom held the rights to the Mabounie phosphate- and 
niobium-bearing carbonatite deposit, which is located in central 
Gabon. Cluff reported an indicated mineral resource of 16.72 
million metric tons (Mt) of carbonatite ore at a grade of 1.75% 
niobium pentoxide (Nb,O,) that contains 292,600 metric tons 
(t) of niobium oxide. Work carried out during 2001 included 
most of the major elements of a feasibility study, which 
included two pilot-scale process test programs to examine 
the potential to produce a 50% Nb,O, concentrate or a value- 
added ferroniobium. During 2002 and 2003, Cluff focused 
its corporate efforts on platinum projects in South Africa and 
negotiated to have its partners in the joint venture acquire 
Cluff’s 35% interest in the Mabounie project (Cluff Mining 
plc, undated§). In April 2004, Cluff changed its name to Ridge 
Mining PLC. 

Gold.—Gold and diamond production was chiefly by 
small-scale artisanal miners and was not well-documented. 
SearchGold Resources Inc. of Canada held a 90% interest in the 
locally incorporated company Ressources Golden Gram Gabon, 
S.A.R.L. During 2003, SearchGold conducted a scoping study 
to evaluate the possibility of developing an open pit mine 
at Bakoudou. The scoping study reported out a preliminary 
resource that included 2.1 Mt of measured and indicated oxide 
ore at a grade of 2.45 grams per metric ton (g/t) gold and 
570,000 t of measured and indicated sulfide ore at a grade of 
6.11 g/t gold. The company will examine two development 
options—amilling at a rate of 60 to 75 metric tons per hour (t/hr) 
over 5 years at a rough estimated capital cost of $8.2 million 
and milling at a rate of 120 to 150 t/hr over 2.5 years at an 
estimated capital cost of $11.8 million (SearchGold Resources 
Inc., 20048). 

During 2003, SouthernEra Resources Ltd. discovered a 
geochemical gold anomaly in the Koumba (Kolissen) gold 
district while conducting exploration for diamond on its 
Makongonio and Kango concessions. The company will 
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conduct a 10- to 15-hole drilling program for gold during the 
first quarter of 2004 (SouthernEra Resources Ltd., 2003§). 

Iron Ore.—Owing to the increasing world demand for 
iron ore during 2002 and 2003, particularly in China, several 
international companies revisited known but undeveloped 
iron ore deposits in Africa; these included the Belinga iron 
ore deposit in northwest Gabon. Belinga had been explored 
by U.S. Steel in the 1980s; at that time, a resource of 566 
Mt at grades of 64.24% iron ore, 2.18% silica, and 0.122% 
phosphorous was identified. The remote location of Belinga 
would require that a 200-kilometer (km) rail spur be built to 
the Transgabonais railway line over which the ore could be 
transported to the export harbor at Owenda. 

Manganese.—The Eramet Group of France, through its 
Eramet Manganese Division, operated the Moanda manganese 
mine, which was located near Franceville; the mine was owned 
by the Compagnie Miniere de l’?Ogooue S.A. (Comilog) (a 58% 
owned subsidiary of Eramet). In 2003, manganese production 
increased to 2 Mt, which included 400,000 t of sinter, compared 
with 1.856 Mt in 2002. Comilog had the capacity to produce 
2.5 Mt/yr of manganese ore, which could include 600,000 t/yr 
of sintered manganese. Ore was shipped from the Moanda 
Mine 600 km on the Transgabonais railway to the Owenda 
minerals port in Libreville. In May 2003, Comilog received 
a contract from the Government to manage the full length 
of the Transgabonais railway from Franceville to Libreville. 
Comilog anticipated that improved track maintenance work 
would increase train frequency and allow for the production 
and shipment of its full capacity of 2.5 Mt of manganese ore in 
2004 (Eramet Group, 2004§). There was some indication that 
Brazilian interests were examining the potential for development 
of the Okondja manganese deposit in southeastern Gabon. 


Industrial Minerals 


Cement.—Société des Ciments du Gabon, which was owned 
by Heidelberger Zement AG of Germany, operated one cement 
plant at Cimenterie de N’Toum with the capacity to produce 
400,000 metric tons per year (t/yr) of cement and two clinker 
grinding plants at Owendo and Franceville with the capacity to 
produce 240,000 t/yr and 170,000 t/yr of clinker, respectively 
(Heidelberger Zement AG, 20008). 


Mineral Fuels 


Petroleum.—Gabon was the third leading o11 producer in 
Sub-Saharan Africa following Nigeria and Angola. At 2003 
production rates, however, its 2.5 billion barrels of proven oil 
reserves was forecast to be depleted within 22 years (Elias 
Johnson, International Energy Analyst, U.S. Energy Information 
Administration, oral commun., 2005). Shell Gabon SA was 
the largest operator and accounted for a significant volume 
of national production chiefly from its offshore Rabi-Kounga 
oilfield. In early 2003, Shell and its partners, which included 
Total Gabon S.A. (formerly Elf Gabon) of France, signed a 
new exploration and production-sharing contract with the 
Government of Gabon that extended partnership rights to the 
onshore Rabi-Kounga oilfield for another 10 years effective 
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January 1, 2003. The partnership planned to invest $152 
million in a gas injection system to improve recovery at Rabi- 
Kounga, which produced at a rate of 55,000 bbl/d during 2002 
(TotalFinaElf Group, 2003). Production from fields operated 

by Total Gabon during 2003 reached 38 million barrels (Mbbl), 
26.6 Mbbl of which the company acquired under production- 
sharing contracts; the Government’s share of 11.4 Mbbl 
represented payment-in-kind for taxes owed to the Government 
by Total Gabon (Total Gabon S.A., 2004§). Other companies 

in production or actively exploring included Eni of Italy; Pan- 
Ocean Energy Corporation Ltd. of Canada; Perenco, which 

was a European company with offices in London and Paris; 
Petronas Carigali (Overseas) of Malaysia; Sasol Ltd. and Energy 
Africa of South Africa; Tullow Oil plc of Ireland; and the U.S. 
companies Amerada Hess Corp., Forest Oil Corp., Marathon Oil 
Corp., and Vaalco Energy Inc. The consortium of Pan Ocean, 
Sasol, and Vaalco Energy began development of its Etame block 
oilfields during 2003 at a rate of 14,300 bbl/d. The Etame Fields 
were estimated to contain 60 Mbbl of proven and probable oil 
reserves. The consortium of Amerada Hess, Shell Gabon, and 
Total Gabon operated the onshore Atora Field at a rate of 20,000 
bbl/d, with reserves estimated to be between 50 and 100 Mbbl 
(U.S. Energy Information Administration, 2003§). Perenco, 
which was the country’s fourth leading producer, produced 
approximately 39,000 bbl/d, of which 13,500 bbl/d came from 
its two new fields, which are located onshore at Niungo and 
offshore at Ompoyi (Alexander’s Oil & Gas Connections, 2002). 


Outlook 


The outlook for the future of minerals development in 
Gabon is modest and contingent on future market conditions 
and exploration successes. The economy is likely to be 
dominated by the petroleum sector for the near future with new 
exploration focusing on deepwater basins. The potential for 
new developments in columbium (niobium), gold, manganese, 
and possibly phosphate and iron ore suggests a continued role 
for mining in the economy. The lack of adequate infrastructure 
in many areas of the country, however, inhibits new grassroots 
exploration and remains a major cost constraint on development 
of the well-defined iron ore deposit at Belinga. 
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Major Source of Information 


Ministére des Mines, de |’Energie et du Petrole 
Direction Generale de Mines et de la Géologie 
B.P. 576 


Libreville, Gabon 
Telephone: (241) 76-35-56 


Fax: (241) 72-49-90 


TABLE | 
GABON: PRODUCTION OF MINERAL COMMODITIES’ 


Commodity’ 1999 
Cement: 
Clinker® metric tons 180,000 2 
Hydraulic® * do. 200,000 
Diamond, gem and industrial* carats 500 
Gold, mine output, Au content” > kilograms 70 
Manganese: 
Metallurgical-grade ore, gross thousand metric tons 1,839 
weight (50% to 53% Mn) 
Pellets, battery- and chemical-grade, do. 69 
gross weight (82% to 85% MnO,) 

Total do. 1,908 
Natural gas, gross‘ million cubic meters 99 
Petroleum: 

Crude thousand 42-gallon barrels 124,500 
Refinery products do. 6,315 
Uranium, content of concentrate® metric tons 347 


2000 


210,000 2 


210,000 
500 
70 


1,706 


37 


1,743 
99 


118,625 
4,354 


2001 
300,000 
210,000 

500 
70 
1,758 
33 


1,791 
99 


98,550 ' 
6,672 * 


2002 


350,000 ° 


210,000 
500 

70 
1,816 
40 


1,856 


80° 


91,980 ' 
6,500 * 


2003° 


350,000 
350,000 
500 

70 


1,950 © 


50 * 


2,000 
79 


97,820 


6,500 ° 


“Estimated; estimated data are rounded to no more than three significant digits; may not add to totals shown. PPreliminary. ‘Revised. -- Zero. 


'Table includes data available through September 2004. 


*In addition to the commodities listed, a variety of crude construction materials (clays, sand and gravel, and stone) is also produced, but 
output is not reported, and available information is inadequate to make reliable estimates of output levels. 


*Reported figure. 
*Includes cement produced from imported clinker. 


Gold production figures do not include production smuggled out of the country, which in recent years was estimated to exceed 400 kilograms 


per year. 
°Moanda uranium mine depleted and closed in 1999. 
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THE MINERAL INDUSTRIES OF THE GAMBIA, 
GUINEA-BISSAU, AND SENEGAL 
By Omayra Bermudez-Lugo 


THE GAMBIA 


The Gambia is a West African country bounded on the west 
by the Atlantic Ocean and on the east, north, and south by 
Senegal. The country’s estimated 1.5 million inhabitants shared 
a total land area of about 10,000 square kilometers (km?) (U.S. 
Central Intelligence Agency, 2003§'). The River Gambia, 
which is the country’s most important geologic feature, flows 
along the entire length of the country and provides the principal 
means of freight and transportation. Mining accounted for less 
than 1% of the country’s gross domestic product (GDP) based 
on purchasing power parity, which in 2003 was estimated to be 
$2.54 million. The principal mineral commodities produced 
in The Gambia are clays, laterite, sand and gravel, silica sand, 
and zircon. Tourism was the largest source of foreign exchange 
followed by peanut exports and reexports. Exports, which also 
included cotton, fish, lint, palm kernels, and peanut products, 
were valued at $102 million in 2003 (Resource Information 
Unit, 2003, p. 78; International Monetary Fund, 2004a§, b§). 

All land and mineral resources in The Gambia belong to 
the State. The Geological Unit of the Department of State 
for Trade, Industry, and Employment is responsible for the 
administration of the mining sector. A new mineral and mining 
act proposed in 2001 was still being developed. The formulation 
of a new investment code and a new tax reform were also under 
study [Mbendi Information Services (Pty.) Ltd., 2004§]. 

The Gambian Government continued to encourage mineral 
exploration, in particular, offshore exploration for oil in the 
northern extent of the Casamance-Bissau subbasin. In 2003, 
exploration efforts included the ongoing exploration program 
of Amerada Hess of the United Sates (80%) and Fusion Oil 
and Gas plc of Australia (20%) in the deepwater PPL block. 
The companies evaluated options for the acquisition of three- 
dimensional (3-D) seismic data (U.S. Energy Information 
Administration, 2003$). 

Carnegie Corporation Ltd. of Australia held an exclusive 
prospecting license in The Gambia that included three mineral 
sands deposits—Batukunku, Kartung, and Sanyang. Total 
measured, indicated, and inferred resources were estimated to 
be 15.1 million metric tons (Mt) that contained about 1 Mt of 
heavy minerals at a cutoff grade of 1%. The heavy-mineral 
assemblage for these deposits was estimated to be about 71% 
ilmenite, 15% zircon, 3% rutile, and 11% other. Before reaching 
a conclusion on the feasibility of developing these deposits, 
Carnegie decided to process the 50,000-metric-ton (t) zircon 
stockpile that remained at Brufut from the historical ilmenite 
operations of the late 1950s. Carnegie oversaw the construction 


'References that include a section mark (§) are found in the Internet 
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of a 40-metric-ton-per-hour gravity processing plant in South 
Africa and the onsite commissioning of the plant at Brufut 

in March 2003. In June, Carnegie (50%) in joint venture 

with Astron Limited of Australia (50%) began processing the 
stockpile material. The companies shipped about 12,000 t of the 
12,600 t of zircon concentrate to China. The zircon concentrate 
was then to be processed by Astron Advanced Materials Ltd. 
(AAM) (a subsidiary of Astron Limited), which owned a 
processing plant on Hainan Island, China. Dredging operations 
began at the Sanyang deposit after the stockpile materials at 
Brufut were successfully processed. About 1,000 t of ilmenite- 
rutile-zircon concentrate was produced and exported to China. 
The companies planned to sell the sand as a byproduct of the 
operation to the local market (Industrial Minerals, 2003; Astron 
Limited, 2004, p. 4-5; Carnegie Corporation Ltd., 2004, p. 7-11). 

During the year, AAM completed work on its No. 3 fused 
zirconium furnace, which was expected to increase capacity 
to about 7,000 metric tons per year (t/yr), and undertook 
expansions at another chemical plant. The company planned 
to begin work on furnace No. 4 and to install two additional 
furnaces with a total capacity of 13,000 t/yr. Plans for 2004 
included the production of about 30,000 t of zircon concentrate 
(43% ZrO,) and 100,000 t of ilmenite concentrate (55% TiO,) 
from the Sanyang deposit (Astron Limited, 2004, p. 5). 

In early 2003, the Government signed a $5 million contract 
with a consortium led by Buried Hill Energy Incorporated to 
conduct a 3-D seismic survey following the completion of 
the evaluation of the oil potential in a S00- km? area offshore 
(International Monetary Fund, 2004a$). 


Outlook 


The growth potential of the Gambian mining sector will 
depend on the success of ongoing onshore and offshore 
exploration activities and the successful development of the 
mineral sands deposits in Brufut. 
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GUINEA-BISSAU 


Guinea-Bissau is a West African country bounded on the west 
by the Atlantic Ocean, on the north by Senegal, and on the east 
and south by Guinea. In 2003, population was estimated to 
be about 1.4 million. The country’s total land and water area, 
which includes 60 islands, is 36,120 km. Its topography is 
characterized by low-lying coastal plains with numerous rivers, 
mangrove swamps, and some mountainous areas along the 
border with Guinea (U.S. Central Intelligence Agency, 2003§). 

Mining was not a significant sector of the economy of Guinea- 
Bissau because mining activities were limited to small-scale 
production of construction materials, such as clays, granite, 
limestone, and sand. The country’s prospective minerals 
include bauxite, diamond, gold, heavy minerals, petroleum, 
and phosphates. In 2003, the GDP based on purchasing power 
parity was estimated to be $1.0 billion (International Monetary 
Fund, 2004§). Agriculture was the mainstay of the economy and 
accounted for about 69% of the GDP followed by services (17.6%) 
and industry (13.4%). Exports, which were valued at $49 million, 
consisted of cashew nuts and fish (World Bank, 2004$§). 

In 2003, Champion Resources Inc. of Canada merged with 
Red Back Mining NL of Australia to form Red Back Mining 
Inc. (RBM). In July, the newly formed company entered into a 
purchase agreement with Geyser Ltd., which was a Dubai-based 
company, under which Geyser would acquire the company’s 
subsidiary Champion Industrial Minerals (CIM) for $10.5 
million. CIM was the legal owner of the mining lease for 
the Farim phosphate deposit, which had estimated resources 
of more than 166 Mt at a grade of about 29% P,O,. Geyser, 
however, was unable to meet the purchase agreement deadline, 
and RBM followed with a court action that cited failure to fulfill 
obligations (Red Back Mining Inc., 2004). 

Premier Oil ple of the United Kingdom reached an agreement 
with Occidental Petroleum Corporation of the United States 
to farm out 40% of its 100% paying interest in the Sinapa and 
the Esperanca blocks 2, 4A, and 5A offshore Guinea-Bissau. 
Drilling to test a 250-muillion-barrel oil prospect at the Sinapa-2 well 
was scheduled to begin in the first quarter of 2004. The companies 
jointly held two other licenses for blocks 7B and 7C offshore 
Guinea-Bissau and planned to acquire two-dimensional (2-D) 
seismic data for the blocks in 2004 (Premier Oil plc, 2003$). 
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SENEGAL 


Senegal is a West African country bounded on the west by 
the Atlantic Ocean, on the northeast by Mali and Mauritania, 
and on the south by Guinea. In 2003, population was estimated 
to be about 10.6 million. The country’s total land and water 
area is 196,190 km?. Its topography is characterized by low- 
lying plains rising to foothills in the southeast (U.S. Central 
Intelligence Agency, 2003§). Senegal had well-developed port 
facilities, an international airport that served 28 international 
airlines, and advanced telecommunications infrastructure (U.S. 
State Department, 2004§). Phosphate production, which was the 
country’s second leading foreign exchange earner, dominated 
the mining sector. Other mineral commodities produced were 
basalt, cement, clays, gold, laterite, limestone, natural gas, and 
sand. In 2003, the GDP based on purchasing power parity was 
estimated to be $17 billion. Exports were valued at $1.3 billion 
and consisted mainly of cotton, fish, peanuts, refined petroleum 
products, phosphate rock, and phosphoric acid (International 
Monetary Fund, 2004§; World Bank, 2004$§). 

On November 12, 2003, the Senegalese Parliament approved 
anew Mining Code. Among the provisions are incentives 
to attract foreign investors that include total exemption 
from corporate tax and other levies for companies that hold 
exploration permits. In addition, the Government will have 
the right to set the level of its holding in an operating company 
and can, in addition to a fixed 10% stake, negotiate a stake 
in the equity of the operator on behalf of the Government 
and the country’s private sector (Africa Mining Intelligence, 
2003b). In June 2003, the Government sponsored the 
Senegal International Mining Conference. The purpose 
of the conference was to present the country’s new mining 
legislation, to attract mining professionals from other African 
countries, to promote investment opportunities in Senegal, and 
to search for joint-venture partners to mine iron ore at Faleme 
and construct a new railroad. The event constituted Senegal’s 
first international mining congress and represented one of the 
Government’s attempts to develop the mining industry (Africa 
Mining Intelligence, 2003c). Prior to the new legislation, 
mining companies that conducted an environmental impact 
study and presented a program for restoration were granted 
mining licenses in forest areas. Under the new law, however, 
mining licenses are banned in these areas. More than 230 forest 
reserves existed in Senegal (Africa Mining Intelligence, 2003a). 
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France and India were Senegal’s major trading partners. 
During fiscal year 2002-03, India imported about $140 million 
worth of phosphoric acid. The Government of India, through 
Indian Farmers Fertilizer Cooperative Ltd. (IFFCO) and 
Southern Petrochemicals Industries Corporation Ltd. (SPIC), 
were equity partners in Industries Chimiques du Senegal 
(ICS), which was Senegal’s phosphate mining and processing 
company. IFFCO and SPIC collectively held about 30% 
interest in the company (Federation of Indian Chambers of 
Commerce and Industry, 2004§; India Ministry of Chemicals 
and Fertilizers, 20048). 

In 2003, production of attapulgite was 177,000 t. Attapulgite 
was mined from an open pit located about 240 kilometers 
(km) south of Dakar. The attapulgite was hauled by truck to 
the capital where it was loaded as bulk shipments of between 
1,500 and 8,000 t and shipped to overseas markets. Senegal’s 
biggest attapulgite market was the European cat litter industry 
(Industrial Minerals, 2003). 

Phosphate rock production was about 2 Mt. Phosphate 
rock was produced at the Taiba Mine, which was operated by 
Compagnie Senegalaise des Phosphates de Taiba (Senegalese 
Company of Phosphates from Taiba), a company that had 
merged with ICS in 1996. Ore was mined from the Keur Mor 
Fall and Tobéne deposits. Part of the marketable phosphate 
rock was sent to the company’s phosphoric acid plants in Darou 
Khoudoss and the remaining was sent to the Dakar port for 
export. Phosphoric acid production in 2003 was 511,000 t. 
The facilities at Darou consisted of two adjacent phosphoric 
acid production units with a combined production capacity of 
660,000 t/yr of P,O,. Most of the phosphoric acid produced 
was exported to India. The company also imported solid sulfur 
to produce sulfuric acid at the plant. In addition, ICS owned a 
fertilizer manufacturing unit at Mbao, which is located about 18 
km from Dakar. The plant had a production capacity of 250,000 
t/yr. In 2003, fertilizer production was 251,090 t. Fertilizers 
were produced by combining phosphoric acid with ammonia 
and potash. Most of the fertilizer produced was sold to West 
African agriculture markets for the cultivation of cotton, peanuts, 
and vegetables (Industries Chimiques du Sénégal, 2003§). 

In February 2002, ICS commissioned a project for doubling 
production capacity at its Darou phosphoric acid plant and for 
the development of its phosphate rock mines at a cost of about 

| $250 million. Plant capacity was to increase to 626,000 t/yr 
from 313,000 t/yr. In August 2003, ICS invested an additional 
$10 million towards capacity expansion (Federation of Indian 
Chambers of Commerce and Industry, 2004§; India Ministry of 
| Chemicals and Fertilizers, 2004§). 

On October 28, Mineral Deposits Limited (MDL) of Australia 
signed a mining agreement with the Government for the 
development of the mineral sands deposit in the northern coast 
of Senegal. The deposit, which had been previously explored 
by DuPont Chemicals in the 1990s, is located about 100 km 
north of Dakar and extends northward for more than 50 km. It 
consists of a mineralized dune system of mostly nonvegetated 
sand masses that average about 2 km in width; some areas 
extend to up to 4.5 km in width. DuPont Chemicals’ previous 
work had confirmed resources of about 19 Mt of ilmenite, 

1.7 Mt of zircon, and 950,000 t of HiTi (a mix of rutile and 


THE GAMBIA, GUINEA-BISSAU, AND SENEGAL—2003 


leucoxene). The sands were said to be free flowing with 
minimal slimes content. The mineral sands will be processed 
by using two cutter section dredges and floating plants that 
use cones, spiral gravimetric concentration, and magnetic 
separation processes to produce a heavy-mineral concentrate. 
MDL planned to stockpile the recovered ilmenite for future 
beneficiation. The remaining concentrate will be trucked or 
pumped to a dry mill in Mboro to produce the final leucoxene, 
rutile, and zircon (Mineral Deposits Limited, 2003, p. 3). 

In 2003, 5 onshore and 14 offshore blocks of the Senegal 
Sedimentary Basin were offered for tender. A total of 142 
exploratory wells had been drilled in the vicinity of Cap-Vert 
Peninsula and offshore Casamance, 16 of which were drilled for 
sulfur prospecting. Between 1971 and 2002, 47,520 km of 2-D 
seismic surveys and 2,840 km? of 3-D seismic surveys had been 
conducted in the basin (Senegal National Oil Company, 20038). 

Energy Africa of South Africa signed an exploration 
agreement with Petrosen, which was Senegal’s state oil 
company, for the St. Louis block offshore Senegal. Energy 
Africa held a 90% interest in the license, and Petrosen held the 
remaining 10%. The block adjoins Mauritanian block | in which 
Energy Africa had a 32% interest (Africa Energy Intelligence, 
2003a; Alexander’s Gas & Oil Connections, 20038). 

Senegal’s national electricity company, Senegal’s Electricity 
Parastatal (SENELEC), was responsible for generating, 
transmitting, and distributing the majority of Senegal’s 
electricity. In 2003, SENELEC issued a $16.4 million bond to 
finance priority projects in the country’s grid; the bond included 
an extension to the Cap de Biches, Tambacouda, and Ziguinchor 
power Stations and the construction of a 60-megawatt (MW) 
station at Sangalkam. Following failed attempts to privatize the 
company, a SENELEC task force and experts from the World 
Bank urged the Government to consider the participation of 
independent power producers (IPP) to increase the country’s 
power production potential. As a result, the Government 
decided to offer the construction of the Sangalkam station to an 
IPP (Africa Energy Intelligence, 2003b, c). The Government 
was also considering the construction of three secondary 
dams. The dams would provide an additional 225 MW to the 
Manantali system, which began operating in late 2002. Mali 
received 53% of the power generated by the dam followed 
by Senegal (32%) and Mauritania (15%) (Africa Energy 
Intelligence, 2003d). 


Outlook 


The growth potential of the Senegalese energy sector will 
depend on the successful development of the Diam Niadio and 
Gadiaga gasfields, the successful exploration of the unexplored 
deepwater sections of the Senegal Sedimentary Basin, and 
the success of the new Mining Code to attract new foreign 
investment. 
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TABLE 1 
THE GAMBIA AND SENEGAL: PRODUCTION OF MINERAL COMMODITIES! 


(Thousand metric tons unless otherwise specified) 


Country and commodity 1999 2000 2001 2002 2003 
THE GAMBIA? 
Clay’ metric tons 1,520 1,960 2,000 ° 11,814 "4 123375 
Laterites® NA NA NA 410 227 * 
Silica sand’ 173 170 170 ¢ 1,508 "4 1,534 4 
Zircon a am = -- a 
SENEGAL" 
Basalt” NA NA NA 116 363 7 
Cement, hydraulic 898 ' 1,341 ° 1,539 2,150 2,150’ 
Clay’ NA NA NA 19 217 
Clays, Fuller's earth (attapulgite) 118° 149° 121° 176 1777 
Gold®® kilograms 550 550 550 600 ° 600 7° 
Laterites” NA NA NA 112 3047 
Limestone™ NA NA NA 1,461 1,588 7 
Natural gas*® thousand cubic meters 56,000 56,000 56,000 3,368 ° 12,638 7° 
Petroleum: 
Crude oil thousand 42-gallon barrels l ] l -- -- 
Refinery products do. 6,000 6,000 6,424 "° 6,400 ' 6,400 
Phosphate rock and related products: 
Calcium phosphate-based fertilizers 178 155 203 201 251 
Crude rock: 
Aluminum phosphate --' --' 34° 4 4! 
Calcium phosphate 1,814 ° 1:775:) 1,708 ' 2,000 2,000 ’ 
Phosphoric acid 299 295 359 581 511 
Sand’ NA NA NA 860 2,168’ 
Salt 145 ' 124° 110° 130 * 130 ¢ 


“Estimated; estimated data are rounded to no more than three significant digits. NA Not available. ‘Revised. -- Zero. 

'Table includes data available through October 18, 2004. 

*In addition to the commodities listed, The Gambia also produced a variety of construction materials (laterite, sand, and shell), but information is inadequate to 
make reliable estimates of output levels. 

>Numbers converted from cubic meters to metric tons. Specific gravity, in grams per cubic meter--basalt, 2.8; clay, 2.55; laterites, 2.55; limestone, 2.6; and 
sand, 2.6. 

“Source: Geology Department of the Republic of The Gambia. 

*From sales. 

*In addition to the commodities listed, Senegal also produced sand and gravel, and stone for local construction purposes and limestone for cement, but 
information is inadequate to make reliable estimates of output levels. 

"Source: Direction Des Mines Et De La Geologie, République du Sénegal. 

’Government estimate of unreported production of artisanal gold. 

"Reported figure. 
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THE MINERAL INDUSTRY OF GHANA 


By George J. Coakley 


The Republic of Ghana covers an area of 238,540 square 
kilometers (km?) on the coast of West Africa and supported a 
population of about 20.6 million in 2003. Ghana was primarily 
an agricultural economy; this sector accounted for about one- 
third of the gross domestic product (GDP) and more than 50% 
of the labor force. Formal mining and quarrying accounted for 
approximately 25% of the GDP and about 10% of Government 
revenues and employed about 14,000 workers, or less than 1% 
of the labor force. Artisanal miners, which are locally known 
as “galamsey,” may have accounted for an additional 100,000 
people involved in diamond, gold, and industrial mineral 
exploitation, some of which was illegal. Ghana was the second 
leading gold producer in Africa after South Africa, the third 
leading African producer of aluminum metal and manganese 
ore, and a significant producer of bauxite and diamond. In 
addition, a number of industrial minerals, which included clays 
(kaolin), dimension stone, limestone, salt, sand and gravel, and 


silica sand, were produced on a small scale (Barning, 1997, p. 1). 


The GDP based on purchasing power parity was $44.44 
billion with an estimated real growth rate of 4.7% compared 
with 5.8% in 2002. The GDP per capita was estimated to be 
$2,200. The inflation rate increased to 26.7% from 14.8% in 
2002 (U.S. Central Intelligence Agency, 2004§'). 


Government Policies and Programs 


Legislation that affects mining and mineral exploration 
in Ghana includes the Minerals and Mining Law, 1986 
(PNDCL 153), as amended by the Minerals and Mining 
(Amendment) Act, 1994 (Act 475); The Investment Promotion 
Act, 1994 (Act 478); the Additional Profits Tax Law, 1985 
(PNDCL 122); the Minerals Commission Law, 1986 (PNDCL 
154); the Minerals (Royalties) Regulations, 1987 (LI 1349), 
the Environmental Protection Agency Act, 1994 (Act 490), 
and the Environmental Assessment Regulations, 1999, and as 
amended, 2002. The 1986 mining law had been instrumental 
in attracting more than $5 billion in foreign investment to 
the Ghanaian mining industry between 1986 and 2002. Act 
475 reduced the 45% general mining corporate tax rate to 
35%, which is the same as that imposed on other industries. 
The Petroleum (Exploration and Production) Law, 1984 
(PNDCL 84), sets out the policy framework and describes the 
role of the Ministry of Mines and Energy, which regulates the 
industry. Ghana National Petroleum Corp. (GNPC), which is 
empowered to undertake petroleum exploration and production 
on behalf of the Government, is authorized to enter joint 
ventures and production-sharing agreements with commercial 
organizations; GNPC was established under the GNPC 


'References that include a section mark (§) are found in the Internet 
References Cited section. 
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Law of 1983 (PNDCL 64). The regulation of artisanal gold 
mining is set forth in the Small-Scale Gold Mining Law, 1989 
(PNDCL 218). The Precious Minerals Marketing Corporation 
Law, 1989 (PNDCL 219), set up the Precious Minerals 
Marketing Corporation (PMMC) to promote the development 
of small-scale gold and diamond mining in Ghana and to 
purchase the output of such mining, either directly or through 
licensed buyers. Concerned with the dropoff of investment in 
the mining sector since 1999, the Ministry of Mines prepared 
draft legislation to revise PNDCL 153 to enhance Ghana’s 
international competitiveness; the legislation was submitted to 
Parliament in mid-2002. 

The Ministry of Mines and Energy oversees all aspects of 
the Ghanaian mineral sector and 1s the grantor of mineral and 
energy exploration and mining leases. Within the Ministry, the 
Minerals Commission has responsibility for administering the 
Mining Act, recommending mineral policy, promoting mineral 
development, advising the Government on mineral matters, 
and serving as a liaison between industry and the Government. 
The Ghana Geological Survey Department conducts geologic 
studies, and the Mines Department has authority in mine safety 
matters. All mine accidents and other safety problems also 
must be reported to the Ghana Chamber of Mines, which is 
the private association of operating mining companies. The 
Chamber also provides information on Ghana’s mining laws to 
the public and negotiates with the mine labor unions on behalf 
of its member companies. 

During 2003, a debate was initiated on the amount and 
distribution of mining royalties. According to the International 
Monetary Fund (2004a§), “under Article 22 of the Minerals 
and Mining Law, mining companies are required to pay no 
less than 3% and, depending upon their profitability rate, up to 
12% of their gross revenues as royalties.” Twenty percent of 
the mining royalties go to fund a Minerals Development Fund. 
Half of the Development Fund supports the mining agencies, 
such as the Mines and Geological Survey Departments and 
the Minerals Commission. The other half of the Minerals 
Development Fund is transferred to the Office of the 
Administrator of Stool? (Chieftaincy) Lands to be distributed 
to the mining communities. The Office of the Administrator 
of Stool Lands retains 10% and distributes the remaining 90% 
to local authorities for intended use in repairing environmental 
damage and development projects in the mining communities. 
The stools of the mining areas receive 25%, the traditional 
authorities of the areas, 20%, and the District Assemblies within 
the area of authority of which the stool lands are situated, 

55%. The IMF review noted that revenues are not always used 
to benefit the mining communities. The Minister of State for 


-The term “stool” refers to the carved wooden, or in the case of the Chief 
of the Ashanti Tribes, golden stool or seat that is the symbol of the chieftaincy. 
The traditional hierarchy of paramount, subregional, and village chiefs dictates 
distribution of revenues. 


Finance and Economic Planning recommended that the amount 
of royalties that flow directly to the mining communities be 
increased from 9% to 30% (Coomson, 20038). 


Production and Trade 


Production of major mineral commodities is listed in table 1. 
Of the major mineral commodities, manganese production 
increased by about 33% during 2003; gold held steady; and 
aluminum, bauxite, and diamond production decreased by 
86%, 28%, and 4%, respectively. The Volta Aluminum Co. 
Ltd. (Valco) aluminum smelter was closed in May after power 
restrictions reduced output to 20% of capacity. Modest fossil 
fuel production came from the Tano oilfields with production 
of about 8,200 barrels per day (bbl/d) of oil. Natural gas was 


produced from the Tano North gasfield for the first time in 2003. 


For 2003, the country had a $788 million merchandise trade 
deficit, which was based on total exports of $2,471 billion and 
total imports of $3,259 billion. The increased cost of imported 
petroleum products ($788 million) negated the increased 
commodity prices for cocoa and gold. The principal exports 
were gold ($830 million), cocoa ($818 million), and timber 
($174 million) (International Monetary Fund, 2004b§). 


Structure of the Mineral Industry 


Through privatization programs during the 1990s, the 
Government greatly reduced its once-dominant stake in cement 
and gold companies. It has maintained a controlling interest in 
Ghana Consolidated Diamonds Ltd., Ghana National Petroleum 
Corporation, and state-run Tema Steel Co., although these were 
on a list for divestiture in 2004. As shown in table 2, most 
major mining activities are now privately owned and operated. 


Commodity Review 
Metals 


Alumina and Bauxite and Aluminum.— Valco’s smelter 
at Tema Harbor was majority owned (90%) and operated by 
Kaiser Aluminum & Chemical Corp. (Kaiser) of the United 
States (a wholly owned subsidiary of Kaiser Aluminum Corp.). 
Valco had been struggling with fluctuating operating levels for 
several years and was operating only one of its five pot lines in 
early 2003. Power allocations from the Volta River Authority 
(VRA) have been restricted by droughts and low water levels 
in the Akosombo Dam. In May, Kaiser (which had applied for 
bankruptcy in U.S. Courts in 2002) closed the Valco plant, with 
a resulting production for the year of 16,000 metric tons (t) or 
about 9% of its capacity. In December, following negotiations 
among the Government, Kaiser, and the VRA (with whom 
Kaiser was committed to a power supply contract until 2017), 
Kaiser signed a memorandum of understanding to sell its stake 
in Valco to the Government. The agreement called for a sale 
price of between $35 million and $100 million and for the 
Government to assume all Kaiser’s liabilities and obligations. 
The deal was expected to be completed by April 30, 2004 
(Foster, 2003§; Kaiser Aluminum & Chemical Corp., 2003$§). 
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The Government planned to seek other foreign investors to 
keep the smelter open and possibly to develop domestic bauxite 
resources at Kibi and Nyinahin. 

Ghana Bauxite Co. Ltd. (GBC), which was majority-owned 
by Alcan Inc. (80%) (formerly Alcan Aluminum Ltd. of 
Canada), operated the country’s only bauxite mine at Awaso, 
which has been in production since 1941. GBC had the capacity 
to produce about | million metric tons per year (Mt/yr) of 
bauxite in the form of gibbsite that is marketed for chemical 
uses rather than for conversion to alumina. In 2003, Alcan 
reported purchases of 495,000 t of bauxite from GBC to be 
shipped to its specialty alumina plant at Vaudreuil, Quebec, 
Canada, for treatment (Alcan Inc., 2004§). The inability of 
Ghana Railways Co. to handle more shipments for export was 
the major constraint on production for the year. 

Gold.—Two major events dominated the gold sector in 
2003—namely the announced merger of Ashanti Goldfields 
Co. Ltd. with AngloGold Ltd. of South Africa, which was 55% 
controlled by Anglo American plc, to form AngloGold Ashanti 
Ltd., and the announcement by Newmont Mining Corp. of the 
United States that they will make a significant investment in two 
new gold mines in Ghana; Newmont was the world’s second 
leading gold mining company based on revenues following 
Anglo American. Both developments were expected to give a 
significant boost to the renewal of the gold industry in Ghana 
(Reuters, 2005$). 

On December 12, AngloGold signed a Government Support 
Deed with the Government, and Ghana agreed to vote its 
19% “golden share,” along with Lonmin plc’s 24.2% share 
in Ashanti, in support of the merger. On February 18, 2004, 
the Ghanaian Parliament approved the terms of a stability 
agreement, and the merger was completed on April 26, 2004. 
The new AngloGold Ashanti would become the world’s 
second leading gold producer with a market capitalization of 
$11.3 billion and would employ 64,000 people worldwide. 
According to yearend 2003 data, the combined company will 
have worldwide proven and probable ore reserves of 2,610 t 
(83.8 million troy ounces) and an annual production capacity 
of 215 t (6.9 million troy ounces) of gold. The merger cost 
AngloGold about $1.4 billion in acquisition costs to acquire 
87% of the new company; AngloGold also agreed to invest 
$220 million by December 2008 for cost-reduction efforts 
and new underground mining equipment, infrastructure, 
and environmental planning systems at the existing Obuasi 
Mine and to spend $44 million on exploration and a bankable 
feasibility study on the Obuasi Deeps deposit, which extends 
from 1,500 to 3,000 meters (m) below the existing mine, within 
5 years. Assuming favorable economics, AngloGold anticipated 
that the capital cost during the life of the Obuasi Deeps Mine 
would be about $570 million and would extend the mine life 
from 2015 to 2040 or longer. Besides its capital, AngloGold 
brought its unique technical experience in deep gold mining in 
South Africa to the project, especially in shaft development, 
deep underground refrigeration, and rock mechanics. Under the 
terms of the stability agreement with the Government, Ghana 
agreed to fix the rates of certain taxes for projects of more than 
$500 million for a 15-year period; these included holding the 
gold royalty rate at 3% of total revenues, the corporate tax rate 
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at 30%, and fixed rates on other taxes, fees, and import duties. 
AngloGold Ashanti will also be allowed to hold between 60% 
and 80% of its earnings tn offshore accounts (AngloGold Ltd. 
and Ashanti Goldfields Co. Ltd., 20048). 

During 2003, Newmont continued resource delineation and 
feasibility studies on its two main properties at Ahafo (formerly 
the Yamfo-Sefwi project) (100% owned), which is located about 
60 kilometers (km) east of the border with Cote d’Ivoire in 
the Yamfo-Sefwi Greenstone Belt in west-central Ghana near 
Kenyasi and Sunyani, and at Akyem (85% owned), which is 
located 130 km northwest of Accra between New Abriem and 
Ntronang. In December, Newmont signed a foreign investment 
agreement with the Government that established fixed royalty 
and tax rates and currency regulations for the lives of Newmont 
projects in Ghana. Its corporate tax rate is set at 32.5%, and 
the gold royalty, at 3.6% for Akyem and 3% for Ahafo. The 
Government will receive a 10% free carried interest and had the 
right to acquire up to an additional 20% of project equity at fair 
market value after the 15th year of operation. Newmont will 
proceed with development of the Ahafo project and indicated an 
intent to develop Akyem after that. The capital cost to bring the 
Ahafo Mine into production will be $350 million with mining 
to begin by late 2005; first gold production was expected by 
mid-2006. The mine was expected to produce an average of 
15,550 kilograms per year (kg/yr) of gold during a mine life of 
15 years based on a reserve of 117.66 million metric tons (Mt) at 
a grade of 2.27 grams per metric tons (g/t) gold and a recovery 
rate of 89%. Newmont estimated that it will take an additional 
$245 million to develop the Akyem Mine; mine startup was 
planned for late 2006, and first gold production, by mid-2007. 
The Akyem Mine will produce an average of 12,440 kg/yr 
of gold during a mine life of 13 years based on a reserve of 
87 Mt at a grade of 2.09 g/t gold and a recovery rate of 88.8% 
(Zisch, 2004§). Newmont reported additional indicated and 
inferred resources at Ahafo of 23.5 Mt at a grade of 1.76 g/t gold 
and at Akyem of 43.5 Mt at an average grade of 2.03 g/t gold, 
which it was working on converting to reserves during 2004 
(Newmont Mining Corp., 20048). 

With recent mine closures and consolidation of the industry, 
two companies accounted for nearly 83% of gold production 
during 2003. Ashanti accounted for 43.9% of gold production 
from its Bibiani, Iduapriem/Teberebie, and Obuasi Mines, 
and Gold Fields (Ghana) Ltd. accounted for 38.8% of gold 
production from its Damang and Tarkwa Mines. Gold 
production, by company and mine from 1999 to 2003 is listed in 
table 3. 

In 2003, Ashanti’s corporate gold production from six mines 
in Ghana, Guinea, Tanzania, and Zimbabwe totaled 49,884 
kilograms (kg), of which approximately 60.4% was from 
operations in Ghana compared with 59.5% in 2002. A 32% 
increase in production at the combined Iduapriem/Teberebie 
operation offset 12% and 4.5% declines in output at the Bibiani 
and the Obuasi Mines, respectively. The high production 
increase at the Iduapriem/Teberebie Mine was attributed 
to the completion of carbon-in-leach (CIL) plant-capacity 
upgrades. The potential for reserves in the Obuasi Deeps was 
being evaluated down to 3,000 m, which was some 1,500 m 
below the base of the existing mine infrastructure. For 2003, 
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Ashanti treated 2.33 Mt of Obuasi underground ore at a grade 
of 7.04 g/t gold at the Sulphide Treatment Plant, which yielded 
13,595 kg of gold; and 1.99 Mt of tailings at a grade of 2.2 g/t 
gold at the Tailings Retreatment Plant, which yielded 1,362 kg 
of gold. Ashanti processed 903,000 of ore at a grade of 1.87 g/t 
gold at the Oxide Treatment Plant from several small open pits 
at Adubrem, Homase, and Kunka and transition ores previously 
mined and stockpiled, which yielded 1,004 kg of gold (Ashanti 
Goldfields Co. Ltd., 20048). 

During 2003, production at the Bibiani Mine was affected 
by a major pit-wall slip at the main mine in November, 
which forced a suspension of mining. Three other satellite 
pits (Russell, Strauss, and Walsh) were being developed as 
sources of ore in 2004. At Bibiani, 3.1 Mt of ore at a grade of 
3.09 g/t gold was mined, although technical problems limited 
mill throughput to 2.59 Mt of ore at a grade of 3.29 g/t gold 
and yielded 6,616 kg of gold during 2003. At the Bibiani 
Mine, development work advanced 1,200 m on an underground 
trackless decline designed to access deeper ore resources. Mining 
at the small Mpasetia deposit northeast of the Bibiani was being 
extended to 2004, as the result of the discovery of additional 
resources during 2003. At the Ashanti-controlled Iduapriem 
(80%)/Teberebie (90%) Mine, completion of the CIL plant 
allowed an increase in plant feed to 3.75 Mt at grade of 2 g/t gold 
in 2003 compared with 2.62 Mt at a grade of 1.96 g/t gold in 
2002. Iduapriem/Teberebie production included 6,833 kg of gold 
from the CIL plant and 741 kg of gold from the Teberebie heap- 
leach operations (Ashanti Goldfields Co. Ltd., 20048). 

At the end of 2003, Ashanti reported total measured, 
indicated, and inferred resources of 117.1 Mt at a grade of 
8.71 g/t at Obuasi; 29.3 Mt at a grade of 1.84 g/t, of which 
5.3 Mt at a grade of 5.82 g/t was underground, at Bibiani; 

105 Mt at a grade of 1.63 g/t at Teberebie; and 113.7 Mt ata 
grade of 1.19 g/t at Iduapriem. The total reported measured 
and indicated resource estimates, inclusive of reserves, were 
nearly 1,380 t (44.3 million troy ounces) of contained gold. As 
of December 31, 2003, reported total proved and probable ore 
reserves were 56.8 Mt at a grade of 6.19 g/t at Obuasi; 9.9 Mt at 
a grade of 1.94 g/t at Bibiani; and 54.6 Mt at a grade of 1.65 g/t 
at Teberebi/Iduapriem. The total reported proven and probable 
ore reserves were about 460 t (14.8 million ounces) of contained 
gold (Ashanti Goldfields Co. Ltd., 2004§). Obuasi Deep 
resources below 1,500 m, which were expected to exceed 10 g/t 
gold in grade, were not included in these estimates. 

According to Gold Fields quarterly reports for calendar year 
2003, the Tarkwa open pit and heap-leach operation processed 
15.57 Mt of ore that yielded an average of 1.1 g/t gold anda 
total of 17,259 kg of gold compared with 16,283 kg of gold 
for calendar year 2002; increased tonnage made up for a slight 
2% decrease in ore grade. At the Damang Mine in 2003, 

Gold Fields reported milling 5.08 Mt of ore at an average 
grade of approximately 1.9 g/t gold that yielded 9,420 kg of 
gold (Gold Fields Ltd., 2004a§). Gold Fields reported the 
following mineral resources and reserves as of June 30, 2004, 
based on a gold price of $400 per troy ounce for resources and 
$275 per troy ounce for reserves. At Tarkwa, resources were 
estimated to be 411.6 Mt at a grade of 1.5 g/t gold, of which 
reserves were 351.5 Mt at a grade of 1.3 g/t gold. At Damang, 
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resources were 35.1 Mt at a grade of 1.6 g/t gold, of which 
reserves were reported to be 20.2 Mt at a grade of 1.3 g/t gold. 
Contained gold in the combined mines amounted to nearly 

684 t (22 million troy ounces) of resources and 485 t (15.6 
million troy ounces) of reserves (Gold Fields Ltd., 2004b§). 

At the Tarkwa Mine, Gold Fields began construction on a new 
4.2 Mt/yr mill and carbon-in-leach (CIL) plant in 2003, which 
were scheduled for completion by the end of 2004. Capital 
spending for the company’s 2003 and 2004 financial years 
amounted to $160 million. Investments included a new mining 
fleet as the company transitions to owner mining from contract 
mining during 2004. At the Damang Mine, the feed blending 
to the milling circuits and the leach circuit’s agitation system 
were adjusted to accommodate the shift to harder rock from soft 
saprolite as the pit deepens. New production from satellite pits 
at Amoanda, Rex, and Tomento were being commissioned for 
startup in late 2005 to help replace the decline in high-grade 
ores and the expected 20% drop in production from the main 
Damang pit in 2004 (Gold Fields Ltd., 2004c§). 

During 2003, Golden Star Resources Ltd. of the United 
States operated the combined Bogosu/Prestea open pits and 
was preparing the Wassa open pit mine for reopening in 2004. 
Exploiting higher grade oxide ores at Prestea, Golden Star 
treated 2.1 Mt of ore at the Bogosu Mill at an average grade of 
3.3 g/t gold, which yielded 5,422 kg of gold; this was a 40% 
increase compared with that of 2002. The flotation circuit at 
Bogosu was upgraded to prepare for the introduction of mixed 
oxide/sulfide and sulfide ores in 2004 and beyond. With the 
reopening of the Wassa Mine in 2004 and a 31% increase 
in Bogosu/Prestea gold reserves during 2003, Golden Star 
expected to increase production levels to 10,900 kg/yr of gold 
by 2005. To meet this target, a second processing plant will 
be built; the Bogosu plant will be converted to a bio oxidation 
(Biox) circuit to treat refractory sulfide ores, and the owner- 
operated mining fleet will be increased at both mines at a cost 
of $43 million. Following completion of a feasibility study 
in 2003, work began on construction of a conventional CIL 
processing plant to replace the old inefficient heap-leach dumps 
at Wassa. The $40 million capital project was expected to be 
completed during late 2004. Production for the first 12 months 
will come from the reprocessing of heap-leach material through 
the CIL plant where up to 1,710 kg of gold was expected to 
be recovered. Thereafter, by 2005, production from open pit 
mining will average 4,350 kg/yr of gold. Golden Star was also 
exploring a new higher grade deposit, which is located about 
2 km southwest of the new Wassa plant. The company was 
also reevaluating the closed Prestea underground mine where 
inferred resources were reported to be 1.6 Mt at a grade of 
8.58 g/t gold. The potential for recovering gold from unmined 
areas in the old Prestea Mine and for finding strike extensions of 
the three main quartz reefs was being explored. The company 
was actively exploring for additional surface mineralization 
at Bogosu and Prestea and on exploration licenses along 
the Akropong Trend and at Dunkwa/Mampong. As of 
December 31, 2003, total proven plus probable mineral reserves 
at Bogosu/Prestea were reported to be 27.3 Mt at a grade of 
3.29 g/t gold and at Wassa, 16.2 Mt at a grade of 1.28 g/t gold. 
At Prestea/Bogosu, surface measured and indicated resources 
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were reported to be 27.3 Mt at a grade of 2.5 g/t gold, and 
inferred resources, 29.7 Mt at a grade of 2.43 g/t gold; at Wassa, 
indicated resources were reported to be 9.4 Mt at a grade of 0.96 
g/t gold, and inferred resources, 30.8 Mt at a grade of 1.27 g/t 
gold (Golden Star Resources Ltd., 20048). 

Akrokeri-Ashanti Gold Mines Inc. of Canada owned 85% of 
Bonte Gold Mining Ltd. and 90% of Goldenrae Mining Co.; 
both were Ghanaian subsidiaries. Following problems of low- 
grade ore, equipment unavailability, and a default of its financial 
obligations during 2003, Bonte was scheduled for liquidation in 
March 2004. Production for 2003 was reported to be 1,354 kg 
of gold and for the first 2 months of 2004, prior to closing, 

158 kg of gold (Akrokeri-Ashanti Gold Mines, Inc. 2004a§, b§). 

Chirano Gold Mining Ltd., which was owned by Red 
Back Mining NL of Australia (95%), was working on the 
development of the Chirano property, which is located adjacent 
to the GBC bauxite mine at Awaso. In November 2003, Red 
Back Mining NL signed a merger agreement with the Canadian 
junior Champion Resources Inc. The new company, Red Back 
Mining Inc. of Canada, will become a holding company for Red 
Back Mining NL and the Chirano Project. In February 2004, 
Champion Resources released the findings of its feasibility 
study on the project. The Chirano resource was estimated to 
be 22.1 Mt of measured and indicated resources at a grade of 
2.1 g/t gold, which is located in 14 separate gold deposits over 
a 14-km strike length, and a probable reserve of 12.6 Mt ata 
grade of 2.3 g/t. Mineralization occurs in fractured and altered 
granites intruded along a shear zone between Proterozoic 
Birimian Formation mafic volcanic rocks and Tarkwaian 
Formation sediments. A capital cost of $44 million will cover 
the 15-month-long construction of the open pit mine, mill, and 
CIL plant. The project was estimated to produce an average of 
4,040 kg of gold during a 6.5-year mine life based on treating 
2 Mt/yr of ore. Chirano also held exploration licenses on six 
other areas within Ghana (Red Back Mining Inc., 2004§; RSG 
Global, 2004$§). 

For the past several years, the Canadian joint venture of 
St. Jude Resources Ltd. and Fairstar Explorations Inc. has 
spent more than $20 million exploring the Hwini-Butre (49% 
interest) and the South Benso (90% interest) gold concessions. 
At Hwini-Butre in the Tarkwa District, the joint venture had 
reported a measured and indicated resource of 27,800 kg 
(829,000 troy ounces) of gold plus an inferred resource of 
435 kg (14,000 troy ounces) of gold. A prefeasibility study 
on the economics of the deposit was expected by April 2005. 
At the adjacent Benso Concession, a measured and indicated 
resource of 15,100 kg (487,000 troy ounces) of gold plus an 
inferred resource of 340 kg (11,000 troy ounces) of gold had 
been identified (St. Jude Resources Ltd., 20048). 

In August 2003, Birim Goldfields Inc. sold its Mampong 
deposit, which 1s located near Dunkwa, and has an estimated 
resource of approximately 31,000 kg (1 million troy ounces) of 
gold to Golden Star. Birim continued its exploration in the Bui 
District and planned additional drilling on gold mineralization 
discovered at the Tornbe North prospect in 2003 (Birim 
Goldfields Inc., 20048). 

Marine Mining Corp., which was a Canadian junior 
exploration company, held a 10,000-km? marine concession 
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offshore for aggregate, industrial minerals, and precious-metal 
exploration. The 240-km-long by 40-km-wide concession runs 
approximately from Winneba to just past Axim and covers 
the offshore extensions of the Ashanti and the Kibi-Winneba 
structural belts and their drainage systems. During 2002, 
Marine Mining received an Environmental Protection Agency 
permit to conduct offshore exploration operations and was 
preparing two land sites to receive and process samples. The 
company was seeking additional financing to pursue exploration 
and dredging operations (Marine Mining Inc., 20038). 
Manganese.—Ghana Manganese Company Limited’s (GMC) 
Nsuta-Wassaw open pit near Tarkwa was the only producer of 
manganese ore in Ghana. Since 1996, the company has made 
significant investment in upgrading the mine equipment, the 
rail line from Nsuta to Takoradi, and the storage and loading 
facilities at the Port of Takoradi. As a result, production and, 
more importantly, export capacity have increased to more 
than 1.5 Mt of manganese ore in 2003 from 260,000 t in 1996. 
Additional work at the Port of Takoradi was planned for 2004, 
which could allow for a further increase in manganese exports 
(Chronicle (Ghana), The, 20048). 


Industrial Minerals 


Cement.—Ghana Cement Works Ltd., which was controlled 
by Heidelberg Zement AG of Germany (94.5%) and locally 
known as Ghacem, operated the country’s only two clinker- 
grinding plants at the port cities of Takoradi and Tema. Each 
plant had the capacity to produce 1.2 Mt/yr of cement by using 
imported clinker, gypsum, and limestone. The mining industry 
accounted for about 10% of cement consumption, chiefly as a 
binder in gold heap-leach pads and CIL plants. 

Diamond.—During 2003, more than two-thirds of total 
diamond production was recovered by artisanal miners from 
alluvial and in situ diamond deposits near Akwatia in the Birim 
Valley. Artisanal production was sold to the PMMC. The 
PMMC purchased 927,000 carats at an average value of $23 
per carat in 2003 compared with 791,908 carats at an average 
value of $20 per carat in 2002 (Ghana Chamber of Mines, 
2004). The only formal commercial production came from the 
Government-owned Ghana Consolidated Diamonds Ltd. (GCD), 
which was being offered for privatization by the Divestiture 
Implementation Committee of Ghana; completed bids were 
due by September 30, 2003. Available reserves, which were 
distributed over a 240-km” area along the Birim River Valley, 
were estimated to be 14 million carats of proven reserves 
at an average grade of | carat per cubic meter, 4.6 million 
carats of probable reserves, and 30 million carats of possible 
reserves in addition to associated fine gold (Ghana Divestiture 
Implementation Committee, undated§). GCD was reportedly 
offered for sale to the British company Sappers and Associates; 
by early 2004, however, Sappers had not yet made the initial 
payments required by the sale agreement. Uncertainty regarding 
ownership was expected to reduce production during 2004 to 
144,000 carats from a more-historical output of 600,000 carats 
per year (Ghanaweb, 2004aS). 

To combat the illegal mining and smuggling of diamond, 
especially in Africa, the international community of 
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approximately 50 diamond-producing and diamond-trading 
countries with support from the United Nations signed the 
Kimberley Process Certification Scheme agreement during 
2003. By September, Ghana had failed to either ratify the 
Kimberley Process agreement or put in place the required 
legislation to establish a certificate-of-origin system for diamond 
exports. As a result, the country was blacklisted from selling 
rough diamond in the international markets. In October, the 
Parliament finally passed the required legislation, which permitted 
Ghana to participate formally in the Kimberley Process and to 
market 1ts diamond production (Ghanaweb, 2003a§, b§). 

Salt.—In 2003, the Government introduced a special initiative 
on salt to try to promote new investment and jobs in the salt 
industry, which produced approximately 250,000 t/yr of salt, 
chiefly from salt water brine evaporation ponds. The Ministry 
of Mines was to assist in evaluating the development of the new 
salt industry in the Songhor Lagoon at Ada. The Ministry was 
obtaining consulting support from the United States and funding 
support from the Heavily Indebted Poor Countries Fund of the 
World Bank (Ghanaweb, 2004b§). 

Other Industrial Minerals.—Carmeuse Lime Products 
(Ghana) Ltd., which was owned by Carmeuse S.A. of Belgium, 
operated out of Sekondi and produced limestone, lime, and 
seashells, which were supplied to Ashanti for use in its Biox gold- 
treatment plant at Obuasi. An estimated 20,000 to 30,000 people 
were involved in the small-scale production of industrial minerals, 
which included kaolin, limestone, salt, and sand and gravel. 


Mineral Fuels 


In 2003, GNPC produced an estimated 8,200 barrels per day 
(bbI/d) of crude oil from the Saltpond and the Tano oilfields 
and the first commercial production of natural gas from the 
North Tano Field. The U.S. Energy Information Administration 
(2003§) reported petroleum reserves to be 16.2 million barrels 
(Mbbl) and natural gas reserves to be 23.8 billion cubic meters 
at yearend 2002. Ghana signed production agreements in 
August 2002 with First Oil Expro Ltd. of the United Kingdom 
for the development of its Tano (North and South) offshore 
oilfields and natural gas fields. By the end of 2003, North Tano, 
which was to be developed first, will supply 736 million cubic 
meters per day to Effasu where a gas-processing plant will be 
built adjacent to the 134-megawatt (MW) power-generation 
barge. South Tano, which is located farther offshore in deeper 
water, will come onstream later. When onstream, gas deliveries 
will rise to 1.7 billion cubic meters per day, and generating 
capacity at Effasu/Mangyea was expected to increase to 270 
MW. The South Tano field should also boost oil production 
from both fields to 3,000 bbi/d. 

Saltpond Offshore Producing Ltd. (SOPL), which was owned 
by Lushann-Eternit Energy Limited of the United States (60%) 
and the GNPC (40%), began redevelopment of the Saltpond 
offshore oilfield and gasfield, which had been shut down since 
1985. Redevelopment of Saltpond could include building 
a pipeline to take associated gas from the field to shore for 
domestic use. Dana Petroleum plc of the United Kingdom, 
which announced the discovery of a second well on the West 
Tano block on October 18, 2002, reported in-place reserves 


17.5 


of 200 MbbIl of oil. The crude oil is relatively viscous and 
recovery efficiencies were expected to be low. During 2003, 
Dana continued to drill several prospects in the deepwater 
portions of the West Tano block (Dana Petroleum plc, 20048). 
Devon Energy Corp. of the United States and EnCana Corp. 

of Canada completed seismic work on the offshore Keta block 
during 2003 but was delaying drilling pending analysis of the 
seismic data. During 2003, Vanco Energy Co. of the United 
States completed a two-dimensional seismic survey of the Cape 
Three Points block and identified favorable structural traps that 
would justify a future three-dimensional seismic survey (Vanco 
Energy Company, 20038). 

After nearly 5 years of negotiations following approval of the 
project in 1999, construction of the West Africa Gas Pipeline 
(WAGP) was still being delayed. The $500 million WAPG 
Project will involve the construction of a 690-km-long offshore 
gas pipeline from the Niger Delta to the west coast city of 
Effuasi, Ghana, that will take Nigerian natural gas, which had 
been flared to date, to help solve the long-term energy needs of 
the neighboring states of Benin, Ghana, and Togo. The pipeline, 
which will draw on Nigeria’s more-than 4.5 trillion cubic 
meters of natural gas reserves, will supply an initial amount of 
3.4 million cubic meters per day of gas to existing and planned 
powerplants in Benin, Ghana, and Togo. A private company, the 
West African Gas Pipeline Company Limited (WAGPCo), was 
formed to finance, construct, and operate the project. WAGPCo 
shareholders included ChevronTexaco Ltd. (41.87%), Nigerian 
National Petroleum Corporation (25.25%), Shell Overseas 
Holding Ltd. (18%), and the VRA (16.38%). WAGPCo was 
formed by the WAGP Consortium, which included Chevron 
Nigeria Ltd., the GNPC, Nigerian National Petroleum 
Corporation, SA Société Béninoise de Gaz, Shell Petroleum 
Development Company, and Société Togolese de Gaz. In May 
2003, WAGPCo signed the International Project Agreement that 
set out the commercial and regulatory structures applicable to 
the project with the Governments of Benin, Ghana, Nigeria, and 
Togo. Final investment decisions were still pending by yearend 
2003, which could delay first gas deliveries until at least 2006 
(ChevronTexaco Corp., 2003§). The World Bank had completed 
environmental impact assessments and resettlement plans; the 
extent to which local communities in the gas-producing areas 
of the Niger Delta, Nigeria, would benefit from the project, 
however, was still of concern (World Bank, 2004$§). 


Outlook 


The gold industry continues to lead the minerals sector in 
Ghana and compensates somewhat for the closure of the Valco 
aluminum smelter in 2003. Following the introduction of the 
1986 Mining Law and major exploration and investment during 
the 1990s, gold production increased to a peak production 
level of 80,000 kg of gold in 1999 from 16,800 kg/yr in 1990. 
The weak gold price and drop in risk exploration capital saw 
production drop to approximately 69,000 kg/yr from 2001 
through 2003. Developments in 2003, which included the jump 
in world gold price to $350 per troy ounce and trending upward, 
are leading to a second major period of investment in the gold 
industry. Cumulative corporate proven and probable reserves, 
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which amounted to nearly 1,600 t (51.4 million troy ounces) of 
gold, and measured, indicated, and inferred resources for the 
country, which amounted to 2,550 t (82 million troy ounces) of 
gold, will provide a solid foundation for new investment. With 
AngloGold investing $1.4 billion to acquire Ashanti during 2003 
and 2004 and actual or planned capital investment by the top 
five gold companies active in Ghana of nearly $1.7 billion, gold 
production is expected to increase to the 100,000-to-103,000-kg/ 
yr range between 2007 and 2010. Of this amount, $570 million 
is earmarked for the potential development of the Obuasi Deeps 
Mine, which, if feasibility studies are favorable, is likely to be in 
production by 2015, and will significantly extend the life of the 
Obuasi goldfield. 

Recent reinvestment and rehabilitation of bauxite and 
manganese mining operations and the proposed privatization of 
the state diamond mining company suggested that the mining 
sector would be a significant component of the economy for 
at least the next decade. Although still in early development 
stages, the development of offshore natural gas resources and 
the completion of the WAGP will be key longer term factors 
in supplying the energy needed to support increased industrial 
development in Ghana and reducing dependency on high 
cost petroleum imports and the erratic weather-dependent 
hydroelectric power supply. 
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TABLE | 


GHANA: PRODUCTION OF MINERAL COMMODITIES’ 


(Thousand metric tons unless otherwise specified) 


Commodity” 1999 2000 2001 2002 2003 
Aluminum: 
Bauxite, gross weight 355 504 678 ' 684 495 
Metal, smelter, primary 137 137° 144° 117 16 
Arsenic, trioxide? metric tons 7,000 -- © -- -- -- 
Cement, hydraulic’ 1,870 1,950 1,900 1,900 1,900 
Diamond: 
Gem‘ thousand carats 545 700 ' 936 770 724 
Industrial® do. 137 178 ° 234 ' 193 180 
Total? do. 682 878 ' 1,170° 963 927 
Gold® kilograms 79,946 72,080 68,341 69,271 68,700 
Manganese: 
Ore, processed 639 896 1,077 * 1,136 1,509 
Mn content® 204 287 344 ' 363 480 
Natural gas million cubic meters -- -- -- -- 112 
Petroleum: 
Crude thousand 42-gallon barrels 2,190 2,555 3,285 2,555 3,000 * 
Refinery products: 
Liquefied petroleum gas do. -- -- 0! 625 625 
Gasoline do. 1,825 2,190 2,445 "7 5,850 5,850 
Jet fuel do. 365 730 S11! 625 625 
Kerosene do. 730 365 767 "7 1,950 1,950 
Distillate fuel oil do. 2,190 2,555 2,628 ©? 4,450 4,450 
Residual fuel oil do. 2,190 1,825 1,862 "’ 1,250 1,250 
Other including refinery fuel and losses do. 730 730 767"? 1,250 1,250 
Total do. 8,030 8,390 8,980 ©? 16,000 16,000 
Salt® 125° 150° 68 * 99 250 
Silver, content of exported dore kilograms 3,950 ° 6,101 ' 1,945 ' 2,129 2,100 * 
Steel, secondary, rebar“ 75 75 75 75 75 


“Estimated. "Revised. -- Zero. 
'Table includes data available through October 2004. 


"In addition to the commodities listed, a variety of crude construction materials (clays, sand and gravel, and stone) are produced, as are limestone and 


lime for the processing of some gold ore and salt. Output of these commodities is not reported and information is inadequate to make reliable 


estimates of output levels. 
> Ashanti Goldfields Co.'s Obuasi roaster closed in June 2000. 
*All from imported clinker. 


*Production, in thousand carats, includes that of Akwatia Mine: 1999-205; 2000--233; 2001--300 (estimated); 2002--268, and 2003--240 (estimated). 
Remainder are artisanal sales to the Precious Metals Marketing Corporation. Estimates of unreported artisanal production are not included. 


Does not include estimate of smuggled or undocumented production. 
"Reported figure. 


Sources: Ghana Minerals Commission and company reports. 
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NA Not available. 


do. 


TABLE 2 


GHANA: STRUCTURE OF THE MINERAL INDUSTRY IN 2003 


Major operating companies 
and major equity owners 
Volta Aluminum Co. Ltd. (Valco) 
(Kaiser Aluminum & Chemical Corp., 
90%, and Reynolds Aluminum Co., 10%) 
Ghana Bauxite Co. Ltd. (Alcan Aluminum Ltd., 
80%, and Government, 20%) 
Ghana Cement Works Ltd. (Heidelberg Zement AG 
of Germany, 94.5%) 


Diamond Cement Ghana Ltd. 

Ghana Consolidated Diamonds Ltd. 
(Government, 100%) 

Artisanal diamond miners 

Ashanti Goldfields Co. Ltd. [Depositary Nominee, Inc. 
(Ashanti), 36.1%; Lonmin, plc., United Kingdom, 
31.5%; Government, 19%; other private, 13.4%] 
do. 
do. 

Ashanti Goldfields Co. Ltd. total capacity in Ghana 

Bogosu Gold Ltd. (Golden Star Resources Ltd., United 
States, 90%, and Government, 10%) 


Wexford Goldfields Ltd. (Golden Star Resources, 90%, 
and Government, 10%) 


Bogosu Gold Ltd. (Golden Star Resources, 54%; 
Prestea Gold Resources Ltd., 36%; 

Government, 10%) 

Bonte Gold Mining Ltd. (Akrokeri-Ashanti Gold 
Mines Inc., Canada, 85%; Government, 10%; 
Buosiako Co. Ltd., Ghana, 5%) 

Gold Fields Ghana Ltd. (Gold Fields Ltd., South Africa 
71.1%; Repadre Capital Corp. of Canada, 

18.9%; Govenment, 10%). 


Location of main facilities 
Aluminum smelter at Tema 
(closed in March 2003) 


Bauxite mine at Awaso 


Clinker grinding plant at: 

Takoradi 

Tema 
Cement plant at Aflao uses imported clinker 
Placer mine at Akwatia, in Birim Valley 


Birim Valley 
Obuasi underground mine 
(surface mines closed mid-2000) 


[duapriem/Teberebie Mine 

Bibiani Mine 

NA. 

Bogosu/Prestea open pits (oxide 
ore until 2007, then sulfides; 

Prestea acquired 2001) 

Wassa Mine, 30 km northwest of Tarkwa 
(closed 2001; acquired by Golden Star 
Resources in 2002; reopening in 2004) 

Prestea underground mine (acquired 2002; 
temporarily closed in early 2002) 


Placer mine at Jeni River, about 
40 kilometers southwest of Kumasi 
(closed in early 2004) 

Tarkwa open pit mines and heap leach 


do. 
Newmont Mining Corp. (U.S.) 


do. 
do. 
Red Back Mining NL (Australia) 
Carmeuse Lime Products (Ghana) Ltd. (Carmeuse SA 
of Belgium) 
Ghana Manganese Company Limited 
(Government, minority interest) 
Panbros Salt Industry Ltd. 


Quality Salt Industry Ltd. (Closed in 1994, seeking 
new investors in 2002) 

Elmina Salt Producers Association 

Ferro Fabrik Ltd. 


Tema Steel Co., [subsidiary of Ghana Industrial 
Holdings Co. (Government, 100%)] 
Wahome Steel Ltd. (private Taiwanese 
investors, 95%, and Ghanaian investor, 5%) 
Ghana National Petroleum Corp. 
(Government, 100%) 
Tema Oil Refinery (Government, 100%) 


Damang Mine near Tarkwa 

Ahafo (Yamfo-Sefwi) deposit, near Kenyasi 
(2006 startup) 

Ntotoroso deposit, near Kenyasi 

Akyem deposit, west of Kibi (2007 startup) 

Chirano deposit, near Awaso (2005 startup) 

Sekondi 


Open pit mine at Nsuta-Wassaw, in 
Western Region 

Salt pan at Mendskrom, near Accra 
(2002 plans to expand to 200,000 t/yr) 
NA. 


Artisanal salt pan mining near Elmina 
Steel mill at Tema (secondary) 


do. 
do. 
Saltpond and Tano Fields 


Refinery at Tema 


Annual 


capacity 
181. 


1,000. 


1,200. 
1,200. 
600. 
360. 


500 to 900. 
17,000. 


8,800. 
7,000. 
32,800. 
5,400. 


5,200. 

1,100. 

2,000. 

17,000. 

9,000. 

14,800. 

NA. 

12,500. 

4,510.° 

NA. 

1,500 

200. 

NA. 

NA. 

20 (rod, rebar, 
and wire). 

25 (rebar). 

30 (rod, rebar, 
and wire). 


3,500. 


16,425. 
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TABLE 3 
GHANA: GOLD PRODUCTION BY COMPANY AND MINE 


(Kilograms) 
Company Mine 1999 2000 2001 2002 2003 
Ashanti Goldfields Co. Ltd. Ayanfuri, open pit, depleted in 2001 1,382 1,130 358 -- -- 
Do. Bibiani 8,146 8,513 7,871 7,540 6,616 
Do. Iduapriem/Teberebie, open pits” 5,092 ° 5,191 6,380 5,760 7,575 
Do. Asikam, alluvial (Midras Mining Ltd.)° 34 = oe ae ss 
Do. Obuasi, underground (open pit closed 2000) 7 23,113 19,937 16,437 16,709 15,961 
Ashanti Goldfields Total _ 37,767 34,771 30,688 30,009 30,152 
Bonte Gold Mines Ltd. Esaase and Jeni River, placers 1,515 ° 2,134 2,031 1,432 1,354 
Dunkwa Continental Goldfields Ltd. Dunkwa, placer l -- -- ae s 
Golden Star Resources Ltd. Prestea, underground and surface rights” ° 894 = Ee “ = 
Do. Bogosu/Prestea, open pit 4,058 * 3,379 2,735 3,869 5,422 
Do. Wassa, open pit, closed 2002° 2.412" 3,266 2,182 -- -- 
Golden Star Total after 2001 NA NA NA 3,869 5,422 
Gold Fields (Ghana) Ltd. Tarkwa, underground 1,269 -- -- -- -- 
Do. Tarkwa, open pit, 1998 startup 6,806 11,272 16,392 16,283 17,259 
Do. Damang, open pit’ 9,446 9,881 9,420 9,680 9,420 
Gold Fields Total NA NA NA 25,963 26,679 
Precious Minerals Marketing Corp.® Artisanal workings | 2,302 * 1,968 1,446 4,880 5,093 
Prestea Sankofa Gold Ltd. Prestea Sankofa, tailings’ 373 37] -- -- -- 
Resolute Amansie Ltd. Obotan, open pit 4,230 * 4,199 3,447 -- -- 
Do. Abore Mine (Operated 2002 only) -- -- -- 3,118 -- 
Teberebie Goldfields Ltd.” Teberebie, open pit (See Ashanti Goldfields) 8,573 839 -- -- -- 


Grand total 79,946 72,080 68,341 69,271 68,700 


"Revised. NA Not Available. -- Zero. 

'Closed in early 2001. 

"Includes production from Teberebie for 2001. 

*Sold by Ashanti Goldfields Ltd. in 1999 and closed in 2000. 

*Surface rights acquired by Golden Star Resources Ltd. from Barnex (Prestea) Ltd. (Western Areas Ltd. of South Africa) in 2001 to be used to extend life 
of the adjacent Bogosu Mine. Prestea Gold Resources Ltd. will retain rights to old Prestea underground mine. 

> Acquired by Golden Star Resources Ltd., 70%, and Anvil Mining NL, 20%, in 1999. Golden Star acquired Anvil's 20% interest in 2001. 

Acquired by Golden Star from Glencar Mining plc. and Moydow Mines International Inc. in November 200]and placed on care and maintenance status pending 
reappraisal. 

"Acquired in January 2002 from Ranger Minerals Ltd. To be integrated into Tarkwa operation in 2003. 

"Includes from 8 to 110 kilograms per year of byproduct gold from Ghana Consolidated Diamonds Ltd.'s Akwatia Mine. Includes gold purchases from 
small-scale miners by other licensed buying authorities. 

Acquired by Ashanti in purchase of SAMAX, Inc. in 1998; sold in 1999. Included in Ashanti's total for 1998. 

‘Acquired by Ashanti (ore reserves) and Gold Fields (heap-leach facilities) from Pioneer Group Inc. in mid-2000. 


Sources: Ghana Minerals Commission, Ghana Chamber of Mines, and company reports. 
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THE MINERAL INDUSTRIES OF KENYA AND UGANDA 


By Thomas R. Yager 


KENYA 


The mineral industry in the East African country of Kenya 
was chiefly noted for its production of fluorspar, salt, and 
soda ash. Other industrial minerals produced in recent years 
included barite, diatomite, feldspar, gypsum, lime, silica sand, 
and vermiculite. Building materials produced included cement, 
coral, granite, limestone, marble, and shale. Kenya produced 
small amounts of gold and secondary aluminum, iron ore, 
lead, and steel. The country also produced carbon dioxide gas, 
gemstones, and refined petroleum products (table 1). 

In 2003, Kenya’s gross domestic product (GDP) increased 
by 1.6% after rising by 1% in 2002 and 1.2% in 2001. The 
GDP based on purchasing power parity was $32.7 billion; 
per capita GDP based on purchasing power parity was about 
$1,000. In 2003, manufacturing accounted for 13% of the GDP; 
building and construction, 2.3%; and mining and quarrying, 
0.6% (Central Bank of Kenya, 2004, p. 14; Kabaara, 2004; 
International Monetary Fund, 2004, p. 206; 2004§'). 


Commodity Review 


Metals 


Gold.—Most of Kenya’s gold production was artisanal. 
International Gold Exploration AB (IGE) operated the Lolgorien 
production facilities and the Teng Teng Mine. In early 2003, 
IGE indicated that, given its current resources, production 
was expected to continue until 2004. National exports of gold 
amounted to 1,477 kilograms (kg) in 2002 compared with 
1,545 kg in 2001 and 440 kg in 1997 (M.J. Njeru, Mines and 
Geology Department, written commun., 2003). 

Kansai Mining Corp. explored for gold at the Migori prospect 
in southwestern Kenya, which had estimated resources of nearly 
24 metric tons (t) of gold in several deposits. The company 
planned a drilling program for the first half of 2004. AfriOre 
Ltd. explored at the Ndori and the Siaya prospects in western 
Kenya (AfriOre Ltd., 2004, p. 15; Kansai Mining Corp., 2004). 

Iron and Steel.—Kenya mined small amounts of iron ore, 
which were used as raw material in cement production. The 
country’s four rolling mills had a combined capacity of 220,000 
metric tons per year (t/yr) and relied upon imported billet 
(table 2). Kenya also had a galvanized steel capacity of 210,000 
t/yr. The production of galvanized sheets rose to 168,710 t in 
2003 compared with 149,108 t in 2002 and 144,424 t in 2001. 
In late 2003, Mabati Rolling Mills produced galvanized steel 
at a rate that exceeded its nameplate capacity of 120,000 t/yr 
(Central Bank of Kenya, 2004, p. 17). 


'References that include a section mark (§) are found in the Internet 
Reference(s) Cited sections. 
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The International Iron and Steel Institute (2004, p. 81, 91) 
estimated that Kenya’s imports of semimanufactured and 
finished steel products amounted to 411,000 t in 2002 compared 
with 344,000 t in 2001 and 324,000 t in 1997. From 1997 to 
2002, Kenya’s apparent consumption of finished steel rose to 
429,000 t from 342,000 t. 

Lead and Zinc.—Associated Battery Manufacturers EA 
operated Kenya’s only secondary lead smelter at Athi River. 
National production of refined lead amounted to about 1,000 t/yr, 
and consumption, 3,000 t/yr. In 2003, Kenya consumed 12,000 t 
of imported zinc compared with 11,000 t in 2002. Zinc was used 
in the production of galvanized steel (International Lead and 
Zinc Study Group, 2004, p. 6, 8, 40). 

Titanium and Zirconium.—Tiomin Resources Inc. planned 
to mine the heavy-mineral sands deposits at Kwale starting at 
the end of 2005. During the first 6 years of the project, Tiomin 
would produce 330,000 t/yr of ilmenite, 77,000 t/yr of rutile, 
and 37,000 t/yr of zircon. The expected mine life was 19 years. 
In September 2003, the Government approved Tiomin’s 
application for a special mining lease at Kwale (Tiomin 
Resources Inc., 2004, p. 12, 26). 

Resources at Kwale were 254 million metric tons (Mt) with an 
ilmenite content of 4.3 Mt; rutile, 1 Mt; and zircon, 540,000 t. 
Tiomin also held licenses for the Kilifi, the Mambrui, and the 
Vipongo deposits, which had total ilmenite resources of 43 Mt; 
rutile, 3.1 Mt, and zircon, 2.6 Mt (Tiomin Resources Inc., 2004, 
p. 15, 33-34). 


Industrial Minerals 


Carbon Dioxide.—Carbacid Ltd. produced natural carbon 
dioxide gas at Kereita in the Kaimbu District. In 2002, 
production was 5,662 t compared with 5,645 t in 2001 and 
9,214 tin 1997. Domestic consumers included breweries, 
producers of mineral water, and the transportation industry. 

In the fiscal year that ended on July 31, 2003, Carbacid’s 
domestic sales increased by 16%, and export sales, 46%; some 
of the company’s output was exported to Tanzania, Uganda, 
and Zambia (Nathoo, 2004; M.J. Njeru, Mines and Geology 
Department, written commun., 2003). 

Cement.—Kenya’s three cement producers had a combined 
capacity of 2.75 million metric tons per year (Mt/yr). National 
cement production increased to nearly 1.54 Mt in 2003 from 
1.46 Mt in 2002 and 1.32 Mt in 2001. Athi River Mining 
(ARM) planned to invest $9 million in a new clinker plant 
that would double the company’s production capacity. ARM 
expected the plant to be completed in 2006 (Building Bulletin, 
2003; Central Bank of Kenya, 2004, p. 18). 

In 2002, Bamburi Cement Ltd. had a 60% share of the 
domestic cement market; East African Portland Cement 
Co. Ltd., 32%; and ARM, 8%. In 2003, Kenya’s cement 
consumption increased by 3.2% after rising by 7.7% in 2002 


(International Cement Review, 2003; Central Bank of Kenya, 
2004, p. 18). 

Fluorspar.—Kenya Fluorspar Ltd. mined fluorspar in the 
Keiro Valley in western Kenya; the company produced 95,278 t 
in 2003. Most of the company’s production was exported. The 
value of production amounted to $6.6 million in 2003, and 
exports, $7.9 million. Kenya Fluorspar planned to increase its 
processing plant capacity to 144,000 t/yr in 2005 from 132,000 
t/yr in 2004 and 120,000 t/yr in 2003. Reserves were estimated 
to be 7 Mt (Crossley, 2004; Kabaara, 2004). 

Gemstones.—Kenya produced gemstones that included 
amethyst, aquamarine, cordierite, green garnet (tsavorite), ruby, 
sapphire, and tourmaline (table 1). Rockland (K) Kenya Ltd., 
which operated the John Saul ruby mine, was the country’s 
leading producer and exporter of ruby. National production 
of ruby fell to 3,043 kg in 2002 from 5,862 kg in 2001 and 
5,175 kg in 1997. Tsavorite, which 1s a green grossular garnet 
that obtains its color from trace amounts of chromium and 
vanadium, was mined at Kuranze and other deposits. From 
1997 to 2002, tsavorite output decreased to 20 kg from 50 kg 
in 1997; production fell in 2003 because of high mining costs 
(GZ Journal, 2003; M.J. Njeru, Mines and Geology Department, 
written commun., 2003). 

Salt.—Magadi Soda Ash Ltd. extracted salt from Lake 
Magadi as a byproduct of the soda ash production process. The 
company sold its salt production on the domestic market. In 
2002, salt output from Lake Magadi rose to 18,848 t from 5,664 t 
in 2001 and 6,280 t in 1997 (Brunner Mond Group, 2003; M.J. 
Njeru, Mines and Geology Department, written commun., 
2003). 

Soda Ash.—Magadi Soda Ash Ltd. mined trona from Lake 
Magadi. The production of soda ash rose to 352,560 t in 2003 
from 304,110 t in 2002 and 242,910 t in 1998. Output increased 
in 2003 because of improved dredging equipment. The value 
of production amounted to about $40 million, and exports, 
nearly $32 million. Most of Magadi’s output was exported to 
Africa, the Middle East, and Southeast Asia (Brunner Mond 
Group, 2003; Kabaara, 2004; M.J. Njeru, Mines and Geology 
Department, written commun., 2003). 

In December 2003, Magadi announced plans to spend $97 
million on a new processing plant and repairs to its railway. 
The European Investment Bank, the International Finance 
Corporation, and Netherlands Development Finance Company 
FMO agreed to provide $55 million of the necessary funds; 
Magadi would finance the remaining $42 million. The new plant 
would increase Magadi’s production capacity to 715,000 t/yr; 
production was expected to start in 2006 (Reuters, 2003). 

Sodium Silicate —ARM had sodium silicate plants at Athi 
River and Kaloleni that had a combined capacity of 20,000 t/yr. 
The Athi River plant was commissioned in 2002 and operated 
at full capacity in the first quarter of 2003. Kenya’s demand 
for sodium silicate increased in the first half of 2003. ARM 
produced more than 50% of the sodium silicate for the East 
African regional market; exports were shipped to Ethiopia, 
Madagascar, Malawi, Rwanda, South Africa, Tanzania, and 
Uganda. Domestic consumers included the local detergent 
and soap industries (Athi River Mining Ltd., 2003, p. 3; 
Construction Review, 2003§). 
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Mineral Fuels 


Petroleum.—Kenya’s refinery produced petroleum products 
from imported crude petroleum. In 2003, the value of imported 
crude petroleum and petroleum products rose to an estimated 
$879 million from $764 million in 2002. Petroleum and 
petroleum products accounted for 23% of total imports. Exports 
of petroleum products fell to an estimated $4 million in 2003 
from $54 million in 2002 (Central Bank of Kenya, 2004, p. 27). 

In May 2003, Woodside Energy Ltd. of Australia signed a 
farm-in agreement with Dana Petroleum (E&P) Ltd. for a 40% 
interest in production-sharing agreements in offshore blocks 
L5, L7, L10, and L11. Dana held a 40% interest in these 
blocks, and Star Petroleum International (Kenya) Ltd., 40%. 

In August, Woodside announced that it had purchased a 50% 
interest in offshore blocks L6, L8, and L9. Afrex Ltd. held a 
30% interest in these blocks, and Pancontinental Oil and Gas 
NL, the remaining 20%. Woodside undertook seismic surveys 
in all seven blocks in 2003; drilling could begin as early as 
2005 in blocks L5, L7, L10, and L11 (Oil & Gas Journal, 2003; 
Woodside Energy Ltd., 2003). 


Infrastructure 


The state-owned Kenya Electricity Generating Co. Ltd. 
(Kengen) generated most of Kenya’s electric power. In 
November 2003, Kengen commissioned the Okaria II 
geothermal plant, which had a capacity of 64 megawatts (MW). 
Other projects under development included the 48-MW Okaria 
III geothermal and the 60-MW Sondu-Miriu hydropower plants. 
By 2019, Kengen planned to add a total of 451 MW of new 
geothermal capacity. Kenya’s geothermal and hydroelectric 
resources were estimated to be more than 2,000 MW and 1,400 
MW, respectively (Business Council for Sustainable Energy, 
2003, p. 25, 27). 

Kenya produced 4,662 gigawatthours (GWh) of electricity in 
2003; output increased by 4.9% in 2003 and 2.5% in 2002. In 
2003, hydroelectric sources accounted for 69.4% of total supply; 
thermal, 20%; and geothermal, 10.6%. Higher rainfall increased 
the amount of hydroelectric power produced and led to lower 
imports of electricity from Uganda. Electricity consumption 
rose by 5.4% in 2003 and 2.5% in 2002 (Central Bank of Kenya, 
2004, p. 18). 

Kenya had about 63,800 kilometers (km) of roads, of which 
less than 9,000 km was paved. The rail network covered 2,778 
km. Pipelines for petroleum products covered about 480 km. 
The Governments of Kenya and Uganda agreed to build a 
320-km pipeline that would carry petroleum products to 
Kampala in Uganda from Eldoret in Kenya (Africa Energy 
Intelligence, 2003; Bal, 2003). 


Outlook 


The International Monetary Fund (2004, p. 206) forecasted 
that GDP growth would be 2.3% in 2004 and 3.6% in 2005. In 
November 2003, the International Monetary Fund agreed to loan 
Kenya nearly $253 million under the Poverty Reduction and 
Growth Facility. In 2004, the resumption of international donor 
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support was expected to support public sector construction 
projects that would increase cement demand. The outlook for 
fluorspar, soda ash, and titanium minerals depended heavily 
upon global market trends. In 2003, the market for titanium 
dioxide was in a state of excess supply. Demand for titanium 
dioxide was expected to increase by about 110,000 t/yr; the 
market was likely to be in balance by 2007 (International 
Monetary Fund, 2003; Mining Review Africa, 2003; Central 
Bank of Kenya, 2004, p. 18). 
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UGANDA 


In recent years, the East African country of Uganda has been 
known to produce cobalt, columbium (niobium), gold, iron ore, 
steel, tantalum, tin, and tungsten. Uganda also has produced 
such industrial minerals as gypsum, kaolin and other clays, 
lime, phosphate rock, salt, and vermiculite and such building 
materials as cement, limestone, and pozzolanic materials. 

Uganda’s GDP increased by 4.7% in 2003 after rising by 
6.8% in 2002 and 4.9% in 2001. The GDP based on purchasing 
power parity was $34.8 billion; per capita GDP based on 
purchasing power parity was about $1,400. In fiscal year 2002- 
03, manufacturing accounted for 10% of the GDP; construction, 
7%; water and electricity, 1%; and mining and quarrying, 

1%. The mining and quarrying sector grew by 11.5% in fiscal 
year 2002-03 (Uganda Bureau of Statistics, 2003, p. 175, 179; 
International Monetary Fund, 2004, p. 206; 2004$§). 

In 2003, the Government of Uganda completed the 
withdrawal of its military forces from the Democratic Republic 
of the Congo [Congo (Kinshasa)]. The conflict between the 
Government and the Lord’s Resistance Army in northern 
Uganda remained unresolved at the end of the year. 


Government Policies and Programs 


In November 2003, the World Bank Group proposed the 
Sustainable Management of Mineral Resources Project, which 
would assist Uganda in increasing production and tax revenues 
from its mining sector. The project was expected to cost $28 
million; the World Bank and other foreign lenders would 
provide $25 million in financing. The Sustainable Management 
of Mineral Resources Project would decentralize tax collection 
procedures to increase revenues from royalties; finance 
geochemical and geologic mapping and airborne geophysics; 
strengthen governance and transparency; promote private 
investment in the mining sector; and increase production and 
improve environmental conditions at small-scale and artisanal 
mines (World Bank Group, 2003, p. 37, 44-45, 49-50, 53-54). 


Environment 


Environmental issues associated with the mineral sector in 
Uganda included cobalt, copper, nickel, and zinc pollution of 
the Rukoki River and Lake George from workings and tailings 
at the Kilembe copper mine; deforestation from small-scale 
and artisanal lime producer that used hardwood as fuel; erosion 
and river siltation in the Buhweju Goldfield; mercury pollution 
in the Busia Goldfield from artisanal mining operations; and 
damage to riverbanks and wetlands from sand mining (Uganda 
Ministry of Energy and Mineral Development, 2003b, p. 22-24, 
27-30). 
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Commodity Review 


Metals 


Cobalt.—Kasese Cobalt Co. Ltd. (KCCL) (MFC Bancorp 
Ltd., 75%) produced refined cobalt from the Kilembe stockpile. 
KCCL’s operations were put on care-and-maintenance status 
in September 2002 because of low world cobalt prices. Cobalt 
prices more than doubled from September 2002 to December 
2003. MFC Bancorp was expected to restart production in 
February or March 2004 (Metal Bulletin, 2003). According to 
predictions by the World Bank Group (2003, p. 58), the value of 
cobalt production could rise to $33 million in 2008 from $13.55 
million in 2000 should KCCL produce at its full capacity of 
1,000 t/yr. 

Columbium (Niobium) and Tantalum.— Artisanal miners 
produced columbite-tantalite in western Uganda. National 
production of columbite-tantalite fell to 6,463 kg in 2002 from 
11,092 kg in 2001; exports fell to 3,350 kg from 14,960 kg 
(Uganda Ministry of Energy and Mineral Development, 2003a, 
p. 40). According to predictions by the World Bank Group 
(2003, p. 58), the value of columbite-tantalite production could 
rise to $15 million in 2008 from $13.55 million in 2000. 

Copper, Gold, Lead, Silver, and Zinc.—Busitema Mining 
Company (BMC) started gold production in 2003; its plant 
operated at about 20% of capacity in July. The company 
recovered gold from ore and tailings near Busia. BMC expected 
the operation to last for 10 years at full capacity. If BMC 
secured additional funding, operations could reach full capacity 
in 24 years (Ojambo, 2003). 

National gold exports fell to 4,160 kg in 2003 from 7,589 kg 
in 2002 because of border conflicts that inhibited trade. Gold 
accounted for 13% of the value of Uganda’s total exports in 
2002. The majority of gold exports were reported to be reexports 
from Congo (Kinshasa) (Uganda Bureau of Statistics, 2003, 

p. 193; Oketch, 2004). 

In 2003, Anglo-Uganda Corp. began sample drilling in the 
Kamalenge Valley. Glencar Mining plc of Ireland explored for 
gold at Buinja in the southeastern part of the country. Roraima 
Mining Co. held licenses in the Eastern Busia and the Bugiri 
Districts. In 2002 and 2003, Cresta Mining Corp. Ltd. explored 
for gold at its Buhindagi River, Kitomi River, Mafuga Forest, 
and Ntsinda Hill concessions. The company also explored for 
copper, gold, lead, silver, and zinc at its Kampono and Kitaka 
polymetallic concessions (Thabex Exploration Ltd., 2004). 

According to predictions by the World Bank Group (2003, 

p. 58-59), the expansion of the Busitema Mine and the opening 
of the Kisita Mine and other projects could cause the value of 
reported gold production to rise to between $11.4 million and 
$47.5 million in 2008 from $480,000 in 2000. 

Tin.—Small amounts of tin were produced in Uganda until 
2002. According to predictions by the World Bank Group 
(2003, p. 58), the reopening of tin mines could cause the value 
of tin production to reach between $2.4 million and $5 million 
in 2008. 

Tungsten.—In late 2003, Krone (U) Ltd. completed the 
construction of a temporary bridge to its small-scale mining 
operation at Nyamuliro in the Kabale District. Krone 
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transported equipment to the mine site that would allow the 
company to produce on a more-consistent basis. According to 
predictions by the World Bank Group (2003, p. 58), increased 
production at the Nyamuliro Mine could cause the value 

of tungsten production to reach between $1.2 million and 

$2 million in 2008. 


Industrial Minerals 


Cement.—Two factories with a combined capacity of about 
520,000 t/yr supplied Uganda’s cement market (table 2). 
Cement production rose to 505,959 t in 2002 compared with 
431,084 t in 2001 and 321,329 t in 1998. In 2003, Hima 
Cement Industries Ltd. produced at a rate of 290,000 t/yr, and 
Tororo Cement Industries Ltd., 215,000 t/yr. By 2005, Tororo 
and Hima planned to complete plant expansions at a cost of $45 
million and $30 million, respectively. Hima’s clinker plant and 
Tororo’s cement plant would have capacities of 365,000 t/yr 
each (Nakaweesi, 2003; Uganda Bureau of Statistics, 2003, 

p. 151; World Bank Group, 2003, p. 58-59). 

Clays.— Uganda produced kaolin and other clays (table 1); 
in 2002, the value of national clay production amounted to 
about $130,000. In 2002, the output of clay bricks and tiles was 
34,639 t compared with 29,570 t in 2001 and 32,054 t in 1998. 
Uganda had seven producers of bricks and tiles (Uganda Bureau 
of Statistics, 2003, p. 149, 151; John Odida, Ministry of Energy 
and Mineral Development, written commun., 2003). 

Diamond.—In 2002 and 2003, Cresta Mining explored 
for diamond at its Lake Bugwagi concession in the Bushenyi 
District and its Muko and Muko Extension licenses in the 
Kabale District (Thabex Exploration Ltd., 2004). 

Phosphate Rock.—Nilefos Minerals Ltd. (a subsidiary 
of Madhvani International SA) and Rhodia Chimie SA 
promoted the Sukulu phosphate project. Nilefos planned 
to start production of phosphate rock and granulated triple 
superphosphate from the Sukulu deposits starting in 2006; 
Rhodia Chimie planned to help market the products. The mine, 
fertilizer plant, and related infrastructure were expected to cost 
$400 million during the period 2005 to 2008. In September 
2003, the U.S. Trade and Development Agency granted 
$360,000 for the feasibility study (U.S. Department of State, 
2003). According to predictions by the World Bank Group 
(2003, p. 58), the value of phosphate production could amount 
to between $41 million and $55 million in 2008. 

Canmin Resources Ltd. (a subsidiary of International Business 
Investments Corp.) held an exclusive prospecting license (EPL) 
for the Busumbu phosphate deposit, which was located 1 km 
from the Namekara vermiculite mine. In 2003, the company 
indicated that it had no plans to develop Busumbu until the 
Namekera project was more advanced (International Business 
Investments Corp., 2003). 

Stone, Crushed.—The production of limestone rose to 
226,408 t in 2003 from 140,022 t in 2002; Uganda also 
produced pozzolanic materials (Oketch, 2004). According to 
predictions by the World Bank Group (2003, p. 58), higher 
production at the Hima and the Tororo cement plants could 
cause the value of limestone production to rise to between $21 


U.S. GEOLOGICAL SURVEY-MINERALS YEARBOOK—2003 


million and $40 million in 2008 from $12.73 million in 2000. 
During the same period, the value of production of pozzolanic 
materials could rise to between $600,000 and $1.2 million in 
2008 from $410,000 in 2000. 

Vermiculite.—In 2003, Canmin produced 1,724 t of 
vermiculite at the Namekera Mine compared with 664 t in 2002. 
The company exported its output to Canada, Europe, and the 
United States. Domestic users included the horticultural sector. 
Canmin negotiated 20,000 t/yr of sales and planned to increase 
this figure to 40,000 t/yr by the end of 2004. The capacity of 
the mine was 25,000 t/yr; to raise the capacity to 40,000 t/yr 
would require an investment of less than $100,000 (International 
Business Investments Corp., 2003; Fitchett, 2004). According 
to predictions by the World Bank Group (2003, p. 58), increased 
Capacity at the Namekera Mine could cause the value of 
vermiculite production to reach between $2.2 million and $4.4 
million in 2008. 


Mineral Fuels 


Petroleum.—Uganda did not have production facilities 
for crude petroleum or petroleum products. In 2002, imports 
of petroleum amounted to $173.8 million, or about 16% of 
total imports. In October 2003, Heritage Oil Corp. drilled the 
Turaco-2 exploration well in block 3 that yielded hydrocarbons. 
Heritage planned further exploration in 2004 and 2005. 
Hardman Resources NL held a license for block 2 (Uganda 
Bureau of Statistics, 2003, p. 197-198; Heritage Oil Corp., 2004, 
p. 19-20). 


Infrastructure 


Uganda’s electricity production increased to 1,702 GWh in 
2002 from 1,577 GWh in 2001 and 1,234 GWh in 1998. Most 
domestic production came from hydroelectric power sources. 
After electricity losses of 326 GWh, domestic electricity sales 
amounted to 1,111 GWh. The country exported 265 GWh in 
2002, mostly to Kenya. In 2002, Uganda had a generating 
capacity of 303 MW, most of which was hydroelectric. Peak 
demand was 302.8 MW of capacity. By April 2005, the capacity 
of the Kiira Dam was expected to increase to 200 MW from 120 
MW (Uganda Bureau of Statistics, 2003, p. 152-153; Uganda 
Ministry of Energy and Mineral Development, 2003a, p. 4-6). 

Uganda had about 25,600 km of roads, of which 
approximately 2,300 km was paved. The rail network covered 
about 1,230 km (Uganda Bureau of Statistics, 2003, p. 154). 
Lake Albert, Lake Edward, Lake George, Lake Victoria, Lake 
Yoga, the Albert Nile River, and the Victoria Nile River were the 
principal waterways. 
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Outlook 


The International Monetary Fund (2004, p. 206) predicted 
that Uganda’s GDP would grow by 5.7% in 2004 and 6% in 
2005. Depending upon world market conditions and current and 
future investments in the minerals sector, the value of mineral 
production could rise to between $128 million and $203 million 
in 2008 from $41 million in 2000 (World Bank Group, 2003, 

p. 58-59). 
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TABLE 1 


KENYA AND UGANDA: PRODUCTION OF MINERAL COMMODITIES’ 


(Metric tons unless otherwise specified) 


Country and commodity 
KENYA’ 

Aluminum, secondary’ 
Carbon dioxide gas, natural 
Cement, hydraulic 
Clays: 

Bentonite 

Kaolin 

Kyanite 

Other 
Diatomite 
Feldspar 
Fluorspar, acid grade” 


Gemstones, precious and semiprecious: 


thousand tons 


Amethyst” kilograms 
Aquamarine” do. 
Cordierite, iolite” do. 
Green garnet do. 
Rhodolite garnet do. 
Ruby do. 
Sapphire” do. 
Tourmaline do. 

Gold, mine output, Au content” do. 

Gypsum and anhydrite 

Iron ore 

Lead, refined secondary 

Lime 

Petroleum refinery products: 
Gasoline thousand 42-gallon barrels 
Kerosene and jet fuel do. 
Distillate fuel oil do. 
Residual fuel oil do. 
Liquefied petroleum gas do. 
Other do. 

Total do. 
Salt, crude 
Soda ash 


Stone, sand and gravel: 
Granite for dimension stone 
Limestone for cement thousand tons 
Limestone for dimension stone do. 
Marble for dimension stone 
Sand, industrial; glass“ 
Shale® 
Sulfuric acid 
Vermiculite 
UGANDA* 
Cement, hydraulic 
Clay 
Cobalt 
Columbite-tantalite, ore and concentrate: 
Gross weight kilograms 
Nb content do. 
Ta content do. 
See footnotes at end of table. 
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1999 


2,400 
10,006 


1,440 * 


NA 
15,000 
507 
115 
93,602 


514 
1,216 
444 
26 
1,214 
4,488 
7,232 
4,617 
990 
9,500 
NA 
1,000 
4,473 


2,481 
2,676 
3,798 
2,871 
314 

127 
12,267 
44,886 
245,680 


860 
700 
32,000 
433 
12,000 
185,000 
20,000 
164 


347,274 
NA 
a 


2000 


2,400 
7,744 
1,367 * 


64 

793 

(4) 
18,000 
448 

82 
100,102 


1,107 
132 
280 

20 
3,409 ° 
5,896 

10,686 
18,844 ° 

1,243 

8,416 
790 

1,000 

1,282 


2,828 
3,175 
4,531 
3,402 
395 

134 
14,465 
16,359 
238,190 


182 
660 °° 
32,000 
116 
12,000 * 
185,000 ‘ 
20,000 
124 ° 


367,470 
NA 
420 


2,712 
992 
689 
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18,000 
44] 

73 
118,850 


1,100 
130 
280 

25 
3,400 
5,862 

10,700 
18,800 

1,545 

8,200 
920 

1,000 

1,300 


2,329 
2,519 
3,256 
3,730 
343 

916 
13,093 
5,664 
297,780 


185 

640 
32,000 
120 
12,000 
190,000 
20,000 


431,084 
73,505 
634 


11,092 
5,211 
2,979 


o 


r 


Tr 


2002° 


2,400 
5,662 > 
1,463 "3 


50 
710° 
18,000 ' 
1,333 ? 

75 
85,015 3 


570 
70 
150 
20? 
1,800 
3,043 3 
5,600 
9,800 
1,477 ? 
9,100 
1,000 
1,000 > 
1,300 * 


2,400 ' 
2,600 ° 
3,300 ° 
3,800 
400 ' 
1,000 * 
13,500 ° 
18,848 > 
304,110 3 


185° 
710 
32,000 ©? 
120° 
13,000 ' 
190,000 ' 


20,000 ? 
3 


505,959 ©? 
44.790 3 
450 


6,463 > 
3,036 ? 
1,736 ? 


18,000 
1,400 
75 
95,278 


1,800 
3,100 
5,600 
9,800 
1,500 
9,600 
1,000 
1,000 
1,300 


2,400 
2,600 
3,300 
3,800 
400 
1,000 
13,500 
19,000 
352,560 


185 

750 
32,000 
120 
13,000 
190,000 
20,000 


505,000 
50,000 


3 


3 


TABLE 1--Continued 
KENYA AND UGANDA: PRODUCTION OF MINERAL COMMODITIES! 


(Metric tons unless otherwise specified) 


Country and commodity 1999 2000 2001 2002° 2003° 
UGANDA--Continued 

Gold, mine output, Au content kilograms 5 56 (4) 33 5 
Gypsum 256 -- -- 5° 10 
Iron ore 3,169 4.632° 1,236 in3 ae 
Kaolin 198 14 90 178 3 200 
Lime, hydrated and quick“ 10,000 10,000 10,000 10,000 10,000 
Limestone 121,521 253,032 229,792 140,022 3 226,408 > 
Phosphate minerals, apatite (4) ¢ -- -- 3 -- 
Pozzolanic materials 20,213 35,603 22,782 12,388 3 14,000 
Salt® 5,000 5,000 5,000 5,000 5,000 
Steel* 7,000 ‘ 7,000 7,000 7,000 7,000 
Tin, mine output, Sn content (4) (4) 18 ae ae 
Tungsten, mine output, W content (4) (4) 17 16? 20 
Vermiculite =p = 200 ' 664 > 1,724 3 


“Estimated. Preliminary. ‘Revised. NA Not available. -- Zero. 

‘Includes data available through September 14, 2004. 

"In addition to the commodities listed, a variety of minerals and construction materials [brick clays, coal, gravel, meerschaum, mica, murram (laterite), 
crushed rock, and construction sand] may be produced, but quantities are not reported, and information is inadequate to make estimates of output. 

*Reported figure. 

“Less than 1/2 unit. 

°Exports. 

*In addition to the commodities listed, the following are presumably produced, but information is inadequate to estimate output: clay, corundum, lead, marble, 
sand and gravel, and silica sand. 
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TABLE 2 


KENYA AND UGANDA: STRUCTURE OF THE MINERAL INDUSTRIES IN 2003 


Country and commodity 
KENYA 


Carbon dioxide gas, natural 
Cement 
Do. 
Do. 
Do. 
Diatomite 
Fluorspar 
Glass 
Do. 
Gold 
Lead, refined secondary 
Lime 
Do. 
Petroleum, refined 


Do. 
Soda ash 
Sodium silicate 
Steel: ! 
Crude” 
Rolled 
Do. 
Do. 
Do. 
Sulfuric acid 
Do. 


Vermiculite’ 


kilograms 


thousand 42 -gallon 
barrels 


UGANDA 


Cement 
Do. 
Cobalt’ 


Lead, refined secondary 
Steel:° 
Crude 
Do. 
Billet 
Rolled 
Do. 
Do. 
Do. 
Tungsten 
Vermiculite 


NA Not available. 


(Metric tons unless otherwise specified) 


Major operating companies 


Carbacid Ltd. 

Bamburi Cement Ltd. 
do. 

East African Portland Cement Co. Ltd. 

Athi River Mining Ltd. 

African Diatomite Industries Ltd. 

Kenya Fluorspar Ltd. 

Central Glass Industries Ltd. 

Impala Glass Industries Ltd. 

International Gold Exploration AB 

Associated Battery Manufacturers Co. Ltd. 

Athi River Mining Ltd. 

Homa Lime Company Ltd 

Kenya Petroleum Refineries Ltd. [Government, 50%; 
British Petroleum plc, Caltex Oil (Kenya) Ltd., 
Royal Dutch/Shell Group, 50%] 

Magadi Soda Ash Ltd. (Brunner Mold Group Ltd, 100%) 

Krystalline Salt Ltd. 

Mombasa Salt Works Ltd. 

Salt Manufacturers Kenya Ltd. 

Magadi Soda Ash Ltd. (Brunner Mold Group Ltd, 100%) 

Athi River Mining Ltd. 


Kenya United Steel Co. Ltd. (E.A. Wire Industries Ltd., 81%) 
Mabati Rolling Mills Ltd. 

Standard Rolling Mills Ltd. 

Kenya United Steel Co. Ltd. 

Steelmakers Ltd. 

East African Heavy Chemicals 

Kel Chemicals Ltd. 

Kenmag Investments Ltd. 


Hima Cement Industries Ltd. (Bamburi Cement Ltd., 70%) 

Tororo Cement Industries Ltd. 

Kasese Cobalt Company Ltd. (MFC Bancorp Ltd., 75%, and 
Government, 25%) 

Uganda Batteries Ltd. 


Steel Corp. of East Africa Ltd. (subsidiary of Madhvani Group) 

Steel Rolling Mills Ltd. (subsidiary of Alam Group Ltd.) 

Steel Corp. of East Africa Ltd. (subsidiary of Madhvani Group) 
do. 

Steel Rolling Mills Ltd. 

BM Technical Services Ltd. 

Sembule Steel Mills Ltd. 

Krone Uganda Ltd. 

Canmin Resources Ltd. (subsidiary of International 
Business Investments Corp.) 


Location of main facilities 


Kereita 
Mombasa 
Nairobi 
Athi River 
Kaloleni 
Kariandusi and Soysambu 
Kerio Valley 
Nairobi 
do. 
Akala, Lolgorien, and Kisii 
Athi River 
Kaloleni 


Koru 
Mombasa 


Magadi 
Nairobi 
Mombasa 
do. 
Magadi 
Athi River and Kaloleni 


Mombasa 

do. 

do. 

do. 

do. 
Webuye 
Thika 
Lodosoit 


Kasese 
Tororo 
Kasese 


Kampala 


Jinja 

do. 

do. 

do. 

do. 
Mbarara 
Kampala 
Nyamurilo 
Namekara 


'In addition to its crude and rolled steel facilities, Kenya has three galvanized steel plants with a capacity of 210,000 metric tons per year (t/yr). 
*Has not operated since 1998. 
*Has not operated since 2000. 
“Ceased cobalt production in August 2002. 
*In addition to its crude, billet, and rolled steel facilities, Uganda has a galvanized steel plant with a capacity of 30,000 tyr. 
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Annual 
capacity 


NA. 
1,100,000. 
1,000,000. 
550,000. 
100,000. 
4,000. 
120,000. 
51,100. 
NA. 

155. 
3,000. 
27,000. 
30,000. 
32,850. 


40,000. 
NA. 
NA. 
NA. 
350,000. 
20,000. 


20,000. 
120,000. 
40,000. 
30,000. 
30,000. 
NA. 
NA. 
2,000. 


300,000. 
220,000. 
1,000. 


1,000. 


25,000. 
21,000. 
60,000. 
101,200. 
24,000. 
20,000. 
20,000. 
115. 
25,000. 
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THE MINERAL INDUSTRIES OF LESOTHO AND SWAZILAND 


By George J. Coakley 


LESOTHO 


The Kingdom of Lesotho is a landlocked, independent, 
parliamentary, constitutional monarchy surrounded by South 
Africa. The economy was based on subsistence agriculture, 
livestock, and remittances from miners employed in South 
Africa. The country has long been known as a source of 
diamond, mostly from alluvial deposits. Mineral production, 
however, was not a significant part of the economy and 
contributed only about 0.1% of the gross domestic product 
(GDP) during the fiscal year that ended on April 30, 2003 
(International Monetary Fund, 2004§'). Artisanal miners 
produced a small amount of clay, crushed stone, and sand and 
gravel for domestic consumption. Artisanal diamond production 
in 2002-03 was 2,100 carats valued at approximately $96,500. 
The nation supported a population of 1.8 million people in a 
30,350-square-kilometer (km’) area. The country’s GDP based 
on purchasing power parity was estimated to be $5.1 billion 
and grew at a rate of 4%; the GDP per capita was $2,700 (U.S. 
Central Intelligence Agency, 2003§). HIV/AIDS remained a 
major social and economic problem for Lesotho; the United 
Nations reported a 31% HIV/AIDS infection rate among the 
adult population between 15 and 49 years of age at yearend 
2001 (Joint United Nations Programme on HIV/AIDS, 20028). 

Repatriated wages from Basotho miners who worked in 
the South African gold mines have historically contributed 
significantly to national income. The number of migrant 
Basotho miners who work in South African mines increased to 
62,000 in 2003 from 61,400 in 2002. Worker remittances back 
to Lesotho represented about 61% of the workers’ total earnings. 
Between 2001 and 2002, miners’ remittances increased to 
$198.3 million from $123 million (International Monetary Fund, 
20048). 

Commercial interest in the mineral resources of Lesotho 
was limited to diamond. The Lesotho Geological Survey 
identified 33 kimberlite pipes and 140 dikes, of which 24 are 
diamondiferous. MineGem Inc. of Canada held a controlling 
interest in two locally incorporated companies involved 
with diamond exploration and development within the 
Ligqhobong kimberlite area—Liqhobong Mining Development 
Company (Pty.) Ltd. (LMDC) [MineGem (65%), Industrial 
Development Corporation (IDC) of South Africa (22.5%), 
and the Government (12.5%)]; and Maluti Diamonds Pty. 

Ltd. (MineGem, 90%). In May 2002, MineGem entered into 


'References that include a section mark (§) are found in the Internet 
References Cited sections. 

“Where necessary, values have been converted from Lesotho maloti (M) to 
U.S. dollars (US$) at the rate of M11.4=US$1.00 for the fiscal year 2001-02, and 
M7.9=US$1.00 for the fiscal year 2002-03. 
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a term agreement with Florence Worldwide Finance Limited 
to establish a financial structure for the estimated $6.7 million 
project to develop the Satellite Pipe; the agreement, however, 
expired in January 2003 when project financing was not 
obtained by that date. The Satellite Pipe Mine feasibility study 
had projected a production rate of 290,000 carats per year on 
the basis of an indicated resource of 1.4 million metric tons 
with an average recoverable grade of 69 carats per 100 metric 
tons, an average value of $41.24 per carat, and a mining rate of 
420,000 metric tons per year. A 7-month construction period 
was anticipated (MineGem Inc., 20028). 

In November 2003, European Diamonds PLC purchased 
MineGem for approximately $6 million. European Diamonds 
was listed on the London Alternative Investment Market but 
operated out of Finland and worked in close association with 
the Geological Survey of Finland (MineGem Inc., 2003b8). 
The Liqhobong properties are located in the northern highlands 
about 120 kilometers east-northeast of the capital of Maseru. 
LMDC held a June 2001 mining lease that gave it the right to 
mine the Satellite Pipe. Under LMDC’s Mining Lease, the 
company was required to begin production at the Satellite Pipe 
by March 2003. On January 28, 2003, the Ministry of Natural 
Resources granted LMDC an extension until July 2003; it then 
granted LMDC another extension to December 31, 2003, at 
which point the mining lease was scheduled to expire unless 
construction financing was obtained or a further extension 
was granted. Maluti Diamonds held a 3-year prospecting 
license to explore and conduct a feasibility study on the Main 
Pipe at Liqghobong. To maintain its prospecting license on 
the Main Pipe deposit, Maluti Diamonds was required to 
spend a minimum of $3 million and to complete a feasibility 
study for establishment of a mine on the Main Pipe deposit by 
June 12, 2004 (MineGem Inc., 2003a§, b§). 

Letseng Diamonds (Pty) Ltd., which was a joint venture 
between the Government of Lesotho and JCI Limited of South 
Africa, began construction on the Letseng-la Terae open pit 
diamond mine and plant in February 2003; the mine is located 
in the Maluti Mountains in northeastern Lesotho. The facilities 
were expected to be commissioned by the first quarter of 2004 
and to be fully operational by mid-year 2004. Pit optimization 
studies increased the inferred reserves to 34.2 Mt from 12 
Mt down to a depth of 390 meters at a waste-to-ore stripping 
ratio of 2.37 to 1. The property included the Main Pipe, which 
consisted of six different kimberlites, and the Satellite Pipe. 
Diamond in excess of 100 carats per stone were found at the 
mine during mining by De Beers Consolidated Mines Ltd. from 
1977 to 1982 when less than 20% of the open pit minable ore 
was treated (JCI Limited, undated$). 

Future prospects for mineral development in Lesotho 
appeared to be limited to a revival of the diamond sector, which, 
however, could be a significant contributor to the economy. 
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Major Sources of Information 


Ministry of Natural Resources 

P.O. Box 772 

Maseru, Lesotho 

Telephone: (266) 322-491 
Department of Mines and Geology 

P.O. Box 750 

Maseru - 100, Lesotho 

Telephone: (266) 322-842 or 323-750 


SWAZILAND 


The Kingdom of Swaziland, which is a landlocked country 
surrounded by South Africa on three sides and by Mozambique 
to the east, has a surface area of 17,360 km? and, in 2003, 
supported a population of about 1.2 million people. Mining has 
been an important part of the history of Swaziland, but a small 
and declining factor in its present economy. Formal mining 
has been phasing out since 1980—muning of asbestos ceased 
in 2000; diamond, in 1996; and iron ore, in 1980. The Maloma 
coal mine was the only active mine in 2003. Small-scale gold 
mining took place in the past within Swaziland’s portion of the 
Barberton Greenstone Belt, but the country had no reported 
production of gold in 2003. Swaziland also produced brick clay 
intermittently for a brick mill near Matsapha. 

The country’s GDP based on purchasing power parity 
was estimated to be $5.44 billion; this represented a growth 
rate of 1.6%. The GDP per capita was $4,800 (U.S. Central 
Intelligence Agency, 2003§). The Swazi economy was 
dominated largely by export-oriented agricultural and related 
value-added manufacturing production, which were vulnerable 
to climatic and external demand factors. Mining’s contribution 
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to the GDP, based on current 2001 prices, declined to 0.03% 

by 2001 compared with 0.9% in 1998. Merchandise exports in 
2001 (the latest year for which data were available) included 
3,000 t of asbestos valued at $582,000 and 313,000 t of coal 
valued at $5.63 million. Asbestos and coal exports represented 
less than 1% of all merchandise exports in 2001. Imports of 
fuels, lubricants, and minerals were valued at $33 million, 
which was equal to about 4% of all imports (Central Bank 

of Swaziland, 2002§; International Monetary Fund, 2003§). 
During 2003, the Maloma Mine was purchased by Xstrata ple of 
the United Kingdom. Maloma produced approximately 300,000 
t/yr of anthracite coal, all of which was exported to South 
Africa. 

Foreign investment in mining remained regulated by the 
Investment Promotion Bill of 1997. In October 2000, the 
Government announced new tax incentives to attract new 
foreign investment. The new provisions included a 10- 
year cut in the corporate tax to 10% from 37.5% for eligible 
development companies and a 10-year exemption from the 
withholding tax on dividends. In an overview of minerals 
policy and legislation in Swaziland, Mbendi Information 
Services Pty. Ltd. (2000§) described the following: “There is a 
fundamental distinction in the constitutional law of Swaziland 
between the State and its Government on the one hand and on 
the other the ‘Swazi Nation’ and the King (the Ngwenyama). 
By constitution, minerals are vested in the Ngwenyama in trust 
for the Swazi Nation. The Ngwenyama grants mineral rights 
after consultation with a minerals committee. This committee 
is appointed by the Ngwenyama on the advice of his advisors in 
accordance with the Swazi law and custom. The conditions and 
terms of mineral rights issued are negotiated and approved by 
the Ngwenyama.” 

The mineral sector’s role in the economy of Swaziland is 
declining. The main hope for revival of this sector rests with 
the ability of the Government to attract foreign investment to 
expand coal production at Maloma and at the closed Mpaka 
Mine where identified coal resources could support additional 
production. As an energy source in the region, Swazi coal is 
faced with competition from excess coal capacity in South 
Africa and the development of low-cost natural gas resources in 
Mozambique. 
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Major Sources of Information 


Ministry of Natural Resources and Energy 
Income Tax Building, 4th Floor 
Mhlambanyatsi Road 
P.O. Box 57 
Mbabane, Swaziland 
Telephone: (268) 404-6244/8 or 404-9354 
Fax: (268) 404-2436 
E-mail: mnre@realnet.co.sz 
Internet: http://www.gov.sz/home.asp?pid=63 


Geological Survey and Mines Department 
Corner of Mdada & Johnston Streets 
P.O. Box 9 
Mbabane, H100, Swaziland 
Telephone: (268) 404-2411/2 
Fax: (268) 404-5215 
E-mail: geoswz_dir@realnet.co.sz 

geo.director@swazi.net 


Internet: http://www.gov.sz/home.asp?pid=2243 


TABLE 1 
LESOTHO AND SWAZILAND: PRODUCTION OF MINERAL COMMODITIES! 
Country and commodity 1999 2000 2001 2002 
LESOTHO” 
Fire clay 35,000 ° 35,000 ° 34,000 42,000 
Diamond 1,500 * 1,500 ° 1,140 721 
Stone, quarry products: 
Dimension stone square meters 12,000 12,000 13,357 29,766 
Gravel and crushed rock 180,000 180,000 180,000 261,037 
SWAZILAND“ 
Asbestos, chrysotile fiber 22,912 12,690 -- -~ 
Coal, anthracite 426,299 178,043 78,043 313,272 
Stone, quarry products thousand cubic meters 250 304 300 300 * 


“Estimated; estimated data are rounded to no more than three significant digits. -- Zero. 


"Includes data available through September 2004. 


Reported data from Lesotho Department of Mines and Geology for financial year ending in April of year shown. 


*Reported data from Swaziland Geological Survey and Mines Department or Central Bank. Includes fiscal year data available through August 2004. 


2003 


14,470 
2,099 


1,089 
389,695 


300,000 


300 © 


“In addition to the commodities listed, modest quantities of crude construction materials (brick clay, sand and gravel), kaolin, pyrophyllite (talc), sandstone, 
and soapstone are produced, but output is not reported quantitatively, and information is inadequate to make reliable estimates of output levels. 
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THE MINERAL INDUSTRY OF LIBYA 
By Philip M. Mobbs 


The Great Socialist People’s Libyan Arab Jamahiriya was 
the third largest crude oil producer in Africa after Nigeria and 
Algeria. In 2003, Libya’s proven oil reserves were estimated 
to be about 36 billion barrels, which were the largest on the 
African continent, and which ranked the country eighth in the 
world in proven reserves. The nation’s natural gas reserves 
were about 1.3 trillion cubic meters, which ranked Libya 4th in 
Africa after Algeria, Nigeria, and Egypt, and 24th in the world 
(BP p.l.c., 2004). 

According to the International Monetary Fund (2003, p. 6, 30; 
2004§'), the gross domestic product (GDP) based on purchasing 
power parity was estimated to be $52 billion in 2003. On the 
basis of economic data available in 2004, the International 
Monetary Fund (IMF) estimated that the real GDP increased by 
9.8% in 2003 compared with a 2.7% increase in 2002. In 2003, 
the IMF had estimated that Libya’s GDP would increase by 
5.6% in 2003 and had decreased by 0.2% in 2002. Hydrocarbon 
production and processing dominated the mineral industry of the 
country and was also the predominant segment of the economy. 
In recent years, natural gas and petroleum accounted for about 
95% of exports and 60% of Government revenue. 

In August 2003, RWE AG of Germany was informed by U.S. 
Government officials that the 5-year $64 million oil exploration 
contract awarded to its German subsidiary RWE Dea AG could 
subject RWE and its U.S. subsidiary American Water Works 
Co., Inc., which was acquired by RWE on January 10, 2003, 
to sanctions under the Iran-Libya Sanctions Act (ILSA) 
(Gammelin and Preuss, 2003§). In September, the United 
Nations Security Council formally lifted sanctions that had 
been imposed on Libya under Security Council Resolutions 748 
of 1992 and 883 of 1993. The effect of the influx of foreign 
investment that had taken place after the U.N. sanctions were 
initially suspended in 1999 and the continued threat of ILSA and 
other American sanctions were expected to minimize the short- 
term economic benefit of the termination of the U.N. sanctions 
in 2003 (Richards, 2003; United Nations, 2003§). 


Government Policies and Programs 


In 2003, the Government proposed to privatize about 360 
state-owned companies by 2008. The names of specific public 
sector companies were not divulged, but ownership changes in 
the chemical, iron, oil, and steel sectors were suggested. Of the 
Libyan labor force of 1.5 million people, about 53% were in 
national and local government service and 24% were employed 
by public sector companies (International Monetary Fund, 2003, 
p. 19, 29; ArabicNews.com, 2003§; MENAFN.com, 20038). 


'References that include a section mark (§) are found in the Internet 
References Cited section. 


LIBYA—2003 


Commodity Review 


With the exception of state-owned Libyan Iron and Steel Co. 
(LISCO), which primarily processed imported raw materials, 
the nation’s nonfuel mineral industry sector made a minor 
contribution to the economy. Other mineral and mineral-based 
commodity production included ammonia and urea, cement, 
clay, gypsum, dolomite and limestone, lime, methanol, salt, 
sand and crushed stone for the construction industry, and sulfur 
recovered as a byproduct of gas and oil processing. 


Metals 


Iron and Steel.—In October, Ispat Industries Ltd. of India 
signed a technical assistance agreement to help LISCO decrease 
production costs, improve product quality, and increase sales of 
steel products. 


Mineral Fuels 


Natural Gas and Oil.—Although Libya’s natural gas 
reserves ranked the country 24th in the world, its production 
of about 6 billion cubic meters of natural gas in 2003 placed 
the country 40th on the list of gas-producing countries. The 
Government proposed to address the paucity of infrastructure 
for natural gas production. Several natural gas projects were 
underway that would increase Libya’s natural gas output. 

Eni S.p.A. of Italy and state-owned National Oil Company 
(NOC) had scheduled initial natural gas production from the 
Western Libya Gas Project in 2006, but the early completion 
of the 540-kilometer 8-billion-cubic-meter-per-year-capacity 
Greenstream pipeline from Mellitah, Libya, to Gela, Sicily, was 
expected to allow production to start earlier (Africa Energy 
Intelligence, 2003; Eni S.p.A., 2004§; U.S. Energy Information 
Administration, 20048). 

In September, NOC (50%), Cie. des Pétroles Total Libye 
(the field operator with 37.5% equity interest), and Wintershall 
AG of Germany (12.5%) began production from the Al-Jurf 
Oilfield, which is located offshore block NC-137. The field was 
expected to produce 40,000 42-gallon barrels per day when fully 
operational (Total S.A., 2003§). 

Delays and negotiations continued for most of the exploration 
contracts on the 137 blocks that NOC had offered to investors 
in 2000 as part of the Exploration and Production Sharing 
Agreement-3 (ESPA-3) program. In 2003, exploration contracts 
had been signed on four onshore and two offshore blocks with 
the joint venture of OMV AG of Austria and Repsol YPF, S.A. 
of Spain, on six blocks in three basins with RWE Dea, and on 
five onshore and one offshore blocks with the consortium of 
Woodside Energy Ltd. of Australia (45%), Repsol Exploracion 
Murzug SA (35%), and Hellenic Petroleum S.A. of Greece 
(20%). NOC proposed to offer additional blocks for exploration 
contracts as part of the proposed ESPA-4 licensing round. 
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TABLE 1 
LIBYA: ESTIMATED PRODUCTION OF MINERAL COMMODITIES! 


(Thousand metric tons unless otherwise specified) 


Commodity” 1 
Cement, hydraulic 3, 
Gas, natural: 
Gross million cubic meters 9, 
Dry do. a; 
Gypsum 
Iron and steel, metal: 
_ _Direct-reduced iron? ead 1, 
Crude steel 
Lime 
Nitrogen: 
N content of ammonia 
N content of urea 
Petroleum: 
Crude thousand 42-gallon barrels 520, 
Refinery products: 
Gasoline do. 10, 
Kerosene and jet fuel do. wis 
Distillate fuel oil do. 20, 
Residual fuel oil do. 25; 
Other do. 13, 
Total do. 19; 
Salt 
Sulfur, byproduct of petroleum and natural gas 


'Table includes data available through July 2004. Estimated data are rounded to no more than three significant digits; may not add to totals 


shown. 


"In addition to the commodities listed, a variety of brick, clay, dolomite, limestone, methanol, sand, crushed construction stone, and tile was 


999 
000 


200 
200 
150 


330 4 
945 4 
270 


552 4 
386 4 


000 


000 
000 
000 
000 
000 
000 

30 

13 


2000 2001 2002 2003 
3,000 3,000 3,300 3,300 
11,000 11,400 11,000 12,000 
5,400 5,600 5,700 6,000 
175 150 150 150 
1,500 4 1,090 4 1,170 4 1,340 4 
1,055 4 846 4 886 4 989 4 
270 250 250 250 
552 4 495 4 533 4 S77" 
407 4 365 4 400 4 425 4 
538,000 520,000 502,000 543,000 
12,000 12,000 12,000 12,000 
8,400 8,400 8,400 8,400 
24,000 24,000 24,000 24,000 
30,000 30,000 30,000 30,000 
15,600 15,600 15,600 15,600 
90,000 90,000 90,000 90,000 
40 40 40 40 
13 15 15 15 


produced, and natron (soda ash) may have been produced, but available information is inadequate to make estimates of output levels. Natural 


gas liquids also were produced but were blended with crude petroleum and reported as part of that total. 


*Includes hot-briquetted iron. 
‘Reported figure. 
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THE MINERAL INDUSTRY OF MADAGASCAR 


By Thomas R. Yager 


The Republic of Madagascar, which is the world’s fourth 
largest island, is located about 420 kilometers (km) east of 
Mozambique in the Indian Ocean. Madagascar has an area 
of 587,040 square kilometers (km’) and had a population of 
more than 16 million in 2003. Its mining industry has been 
chiefly noted for the production and export of chemical- and 
metallurgical-grade chromite ore, high-quality crystalline 
flake graphite, and mica. In addition to these minerals, small 
quantities of beryllium, gold, rare-earth minerals, and such 
industrial mineral commodities as cement, feldspar, ornamental 
stones, precious and semiprecious gemstones, quartz, and 
salt have been produced. Madagascar is also known to have 
resources of bauxite, coal, cobalt, copper, lead, manganese, 
nickel, platinum, tin, titanium, zinc, and zirconium. 

In 2003, Madagascar’s gross domestic product (GDP) based 
on purchasing power parity amounted to about $13.1 billion. 

It rose by 9.8% in 2003 after falling by 12.7% in 2002. The 
energy, manufacturing, and mining sectors accounted for 11% of 
the GDP in 2002, and the construction sector, 2% (International 
Monetary Fund, 2003, p. A.III.5; 2004, p. 206; 20048). 


Government Policies and Programs 


In May 2003, the World Bank approved $32 million in 
funding for the Mineral Resources Governance Project, 
which would assist Madagascar in increasing production 
and tax revenues from its mining sector. The Government 
of Madagascar would provide an additional $5 million; 
the Government of South Africa, $1 million; and the 
Government of the United States, $500,000. The Mineral 
Resources Governance Project would decentralize tax 
collection procedures to increase revenues from royalties; 
finance geochemical and geologic mapping and airborne 
geophysics; improve environmental conditions at small-scale 
mines; promote private investment in the mining sector; and 
encourage small-scale gemstone and gold miners to declare 
their production. In the gemstone sector, the project would 
also establish a certification program for gemstones, create a 
gemstone exchange, train miners in gem-processing techniques, 
and increase domestic gemstone cutting and polishing (Mining 
Journal, 2004; World Bank Group, 2003, p. 28-31, 37). 

In 2003, the Government issued 36 mining licenses compared 
with 26 in 2001. The number of exploration licenses fell to 146 
in 2003 from 158 in 2001; the number of small-scale mining 
licenses rose to 640 in 2003 from 429 in 2001. Mining licenses 
were renewable and had a duration of 40 years. Exploration 
licenses had a duration of 10 years and were renewable for a 
single 5-year period (Mining Journal, 2004; Ministry of Energy 
and Mines, 2004a). 


'A reference that includes a section mark (§) is found in the Internet 
Reference Cited section. 
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Commodity Review 


Metals 


Chromium.—The Government-owned company Kraomita 
Malagasy (KRAOMA) produced chromite concentrates and 
lumpy ore from its mine at Ankazotaolana. In recent years, 
chromite production has fallen because of competition from 
producers in South Africa. At the end of 2002, reserves at the 
Ankazotaolana Mine were estimated to be 480,000 metric tons 
(t) at a grade of 29% to 33% Cr,O,; production was expected to 
continue until 2006. KRAOMA planned to restart production at 
the Bemanevika Mine before the closure of the Ankazotaolana 
Mine. Reserves at Bemanevika were estimated to be 2.5 million 
metric tons (Mt); KRAOMA was seeking a foreign partner to 
fund the removal of 6 Mt of overburden (Mining Journal, 2004; 
Banque Centrale du Madagascar, undated, p. 11-12). 

Cobalt and Nickel.—Dynatec Corp. of Canada and Phelps 
Dodge Corp. of the United States were engaged in a joint 
venture to develop the Ambatovy nickel and cobalt deposit, 
which had resources of 210 Mt at grades of 1.1% nickel and 
0.1% cobalt. The mine was expected to produce 50,000 metric 
tons per year (t/yr) of nickel and 4,000 t/yr of cobalt. The life 
of the mine was expected to be more than 40 years. Expenses 
were likely to be $900 million, which included the development 
of infrastructure, a power supply, and a metallurgical plant near 
Toamasina. The companies planned to complete their feasibility 
study at Ambatovy in June 2004 (Mining Journal, 2004; 
Ministry of Energy and Mines, 2004b). 

In November 2003, Diamond Fields International Ltd. (DFI) 
of Canada negotiated the exclusive right to purchase a 100% 
interest in the Valozoro nickel laterite deposit. Valozoro, which 
is located in south-central Madagascar, had resources of 3.7 Mt 
at a grade of 1.75% nickel. DFI planned to explore at Valozoro 
in March 2004 (Diamond Fields International Ltd., 2003b). 

Gold.—Artisanal miners produced gold at numerous 
deposits in Madagascar, which included those at Ampanihy and 
Maevatanana in the east and Andavakoera in the northeast. In 
recent years, small mining companies and individual miners 
have produced from about 1,000 to 2,000 kilograms per year 
(kg/yr) of gold from small high-grade deposits. Officially 
reported gold output has been minimal in recent years. 
Resources of gold were estimated to be at least 33 t. In 2003, 
the Government issued exploration licenses to Madagascar 
Goldfields SARL, PAM Madagascar SARL, and Société Bijou 
Internationale (Mining Journal, 2004; Ministry of Energy and 
Mines, 2004c). 

Platinum-Group Metals.— Madagascar had primary 
occurrences of platinum-group metals (PGM) in the 
Andranomiely region, and secondary occurrences, in 
Antanambao, Antampombato, and Antara. In September 2003, 
Jubilee Platinum plc of the United Kingdom began exploration 
work for PGM in the Londokamanana area. 


Titanium and Zirconium.—QIT Madagascar Minerals S.A. 
(QMM) [QIT Fer et Titane of Canada (a subsidiary of Rio Tinto 
plc), 80%, and the Government of Madagascar, 20%] planned 
to develop a mineral sands project at Tolagnaro in southeastern 
Madagascar. Production would be 700,000 t/yr of ilmenite and 
33,000 t/yr of zircon at full capacity. Resources of ilmenite and 
zircon were estimated to be 67 Mt and 3 Mt, respectively. The 
cost of the project was estimated to be $350 million, which 
included power, roads, and a new port near Tolagnaro. The 
investment decision was expected in 2005 (Mining Journal, 
2004; Ministry of Energy and Mines, 2004b). 

In 2003, Ticor Ltd. of Australia signed an agreement 
with Madagascar Resources NL of Mauritius to explore 
for titanium and zirconium in the Tulear region on the west 
coast. Madagascar Resources and Ticor planned to conduct a 
feasibility study on developing the Tulear deposit. Depending 
upon the results of the study, ilmenite from this project could be 
used to supply Ticor’s smelter in South Africa (Africa Mining 
Intelligence, 2003). 


Industrial Minerals 


Cement.—Holcim (Madagascar) S.A. (formerly known as 
Société Malgache des Ciments) and SA Nouvelle Cimenterie 
Amboanio (66% owned by the Lafarge Group of France) 
operated cement plants with capacities of 150,000 t/yr and 
40,000 t/yr, respectively (table 2). In 2003, Madagascar’s 
imports of cement were 254,859 t, which was about twice the 
figure for 2002. Higher imports may have been attributable to 
the need to repair infrastructure damaged by civil unrest in 2002 
(Institut National de la Statistique, 2004, p. 14). 

Diamond.—In September 2003, DFI announced the discovery 
of diamond in Madagascar. DFI was awarded exploration 
licenses for areas that covered 45,000 km? at Midogne, which is 
located near the east coast, and Horombe, which is located in the 
central highlands (Diamond Fields International Ltd., 2003a). 

Gemstones.— Madagascar produced an estimated 50% of 
the world’s sapphire output; the country also produced emerald 
and ruby. Sapphire was mined at Ilakaka and Sakara; ruby, at 
Andilamena and Vatomandry; and emerald, at Vananjary. In 
2002, the value of precious stones produced in Madagascar was 
$7.63 million compared with $5.94 million in 2001 and $2.61 
million in 1998. From 1998 to 2002, exports of rough sapphire 
increased to 9,326 kilograms (kg) from 2,547 kg; ruby, to 889 kg 
from 30 kg; and emerald, to 31 kg from 1 kg (Mining Journal, 
2004; Ministry of Energy and Mines, 2003, p. 38; 2004b). 

In 2003, sapphire production at Ilakaka and Sakara was about 
60% of the levels reached before 2002. Most of the buyers 
of rough sapphire at Ilakaka and Sakara were Sri Lankan. In 
February, a new deposit was discovered at Monombo Voavoa, 
which is located 38 km west of Ilakaka. Small amounts of 
sapphire were produced at Amboasary, Andrebabe, and Fenerive 
Est in north-central Madagascar and at an alluvial deposit in the 
Manatenina area near the southeastern coast (Laurs, 2003b). 

Americana Gold and Diamond Holdings Inc. (AGDM) held the 
North Fork 14 sapphire concession at Ilakaka. In October 2003, 
the company announced plans to conduct trenching at North Fork 
14 to determine the grades and qualities of its sapphire resources. 
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AGDM planned to begin full-scale production of sapphire and 
other gemstones in 2004. Depending upon the results of its 
exploration work, AGDM could produce nearly 3,000 kg/yr of 
sapphire and 1,400 kg/yr of semiprecious stones (Americana 
Gold and Diamond Holdings Inc., 2003a, b; Platinum Works 
Inc., 2001, p. 46). 

In 2002, exports of cut sapphire amounted to 10 kg, and 
cut ruby, 4 kg. Magic Stone Madagascar cut domestically 
mined ruby and sapphire. The company recently expanded its 
operations and planned to produce about 5 kg/yr of gemstones 
with weights of more than | carat; these gemstones would be 
sold primarily in the United States. Gemstones that weighed 
less than 1 carat would be cut and sent to China for polishing. 
Magic Stone also planned to cut color-change garnet and 
tsavorite, which is a green grossular garnet that obtains its 
color from chromium and vanadium (Laurs, 2003a; Ministry of 
Energy and Mines, 2003). 

Many types of semiprecious stones, which included amethyst, 
beryl, citrine, garnet, topaz, and tourmaline, were produced 
in Madagascar. In 2002, the value of semiprecious stone 
production was $1.4 million compared with $810,000 in 2001 
and $570,000 in 1998 (Mining Journal, 2004). 

In November 2002, a deposit of pezzottaite, which is a type 
of lithium- and cesium-rich beryl, was discovered at Sakavalana 
in the central highlands. By late 2003, as much as 150 kg of 
pezzottaite had been produced at Sakavalana, but most of the 
resources were depleted by July. About 700 kg of smoky quartz, 
280 kg of tourmaline, and 25 kg of spodumene were also mined 
at this deposit (Laurs and others, 2003, p. 286-289). 

In July 2003, a new deposit of tsavorite was discovered near 
Edjeda in southern Madagascar. Small amounts of grossular 
garnet were mined in the Antsongombato region in the central 
part of the country, and color-change garnet, at Bekily. Dark 
red tourmaline was mined in the Antsongombato region, and 
carving-quality tourmaline was produced in Fianarantsoa State 
in central Madagascar. National exports of rough garnet were 
599 kg in 2002 compared with 2,092 kg in 2001 and 801 kg in 
1998. From 1998 to 2002, exports of rough tourmaline rose to 
63,722 kg from 3,642 kg (Ministry of Energy and Mines, 2003, 
p. 39, 41). 

Madagascar produced a wide range of ornamental stones that 
included agate, aragonite, jasper, labradorite, and rose quartz. 
The value of production for ornamental stones was reported 
to be $9.48 million in 2002 compared with $4.06 million in 
2001 and $3.26 million in 1998. From 1998 to 2002, national 
production of rough labradorite increased to 4,184 t from 
209 t; exports of cut labradorite rose to 25 t from 3 t. In 2003, 
Marbres et Granits de Madagascar (MAGRAMA) increased its 
production of labradorite to 3,500 t from 2,200 t in 2002 and 
exported most of it mainly to Italy. The company expected to 
increase production by 20% in 2004 (Ministry of Energy and 
Mines, 2003, p. 41; Mining Journal, 2004). 

Graphite.—The leading producer of graphite was 
Etablissements Gallois, which had mines at Ambalafotaka, 
Antsirakambo, and Marovintsy on the east coast. Etablissement 
Izouard, Etablissement Rostaing, Société Louys, and Société 
Miniére de la Grande Ile also mined graphite. National 
resources of graphite were estimated to be 960,000 t. 
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Production had fallen in recent years because of competition 
from producers in Brazil and China. In 2002, the United 

States imported 2,030 t of graphite at a value of $970,000 from 
Madagascar compared with 2,500 t at a value of $1.18 million in 
2001 (Mining Journal, 2004; Olson, 2004; Banque Centrale du 
Madagascar, undated, p. 11-12). 

Stone, Dimension.—MAGRAMA produced granite, 
labradorite, and marble. Weak demand in export markets forced 
MAGRAMA to reduce marble production in favor of labradorite 
in 2003. Small amounts of marble dimension stone were still 
produced for domestic consumers. The company’s marble 
quarrying activities have contributed to habitat losses in the 
Ambatofinadrahana area (Andriantiana, 2003). 


Mineral Fuels 


Coal.—In 2003, Vuna Energy Ltd. of the United Kingdom 
signed an agreement with the Government to explore the Sakao 
coal deposit in southwestern Madagascar. Sakao’s resources, 
which were estimated to be 65 Mt, would be used to supply a 
new power station (Africa Mining Intelligence, 2004). 

Petroleum.—In 2003, Madagascar did not produce crude 
petroleum and relied on imported petroleum products; the 
country’s only refinery shut down in 2001. Vuna Energy signed 
an agreement with the Government that gave the company 
exclusive rights to conduct surveys on the Tsimiroro bituminous 
sand deposit during a 20-month period. Tsimiroro had estimated 
reserves of 26 million barrels. In late 2003, Vanco Energy 
Ltd. announced plans to drill in Madagascar’s deep offshore 
during the next 2 years. Vanco held an exploration license 
off Mahajanga on the west coast (Africa Energy Intelligence, 
2003b; Ford, 2003; Africa Mining Intelligence, 2004). 

In 2003, Office Malagache Nationa des Industries 
Strategiques (OMNIS) reduced the size of exploration zones to 
10,000 km? from 20,000 km’ to attract petroleum exploration 
companies. OMNIS also carried out seismic surveys and was 
planning to conduct a licensing round in December 2003 (Africa 
Energy Intelligence, 2003a). 


Infrastructure 


Jiro Sy Rano Malagasy (JIRAMA) was the Government- 
owned utility that produced most of Madagascar’s electricity. 
About two-thirds of the electricity was generated by 
hydroelectric power sources. In late 2003, the World Bank 
encouraged JIRAMA to privatize its management. 

Madagascar had a road network of 33,000 km and a 
rail network of 800 km. The road and rail networks have 
deteriorated during the past 10 years; the Government planned 
to rehabilitate 14,000 km of roads. The country also had 6 
international and 12 local ports; the most important international 
port was Toamasina (Ministry of Energy and Mines, 2004b). 


Outlook 
The International Monetary Fund (2004, p. 206) predicted 


that Madagascar’s GDP would rise by 5.3% in 2004 and 7% 
in 2005. High rates of GDP growth may lead to increased 
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demand for such local construction materials as cement, gravel, 
limestone, and sand. Madagascar’s beryl, chromite, gemstone, 
gold, graphite, and mica industries depended heavily upon 
world market conditions and political stability; the same held 
true for such unexploited mineral commodities as titanium 

and zirconium. In 2003, the market for titanium dioxide was 

in a state of excess supply. Demand for titantum dioxide was 
expected to increase by about 110,000 t/yr; the market was 
likely to be in balance by 2007 (Mining Review Africa, 2003). 
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TABLE 1 
MADAGASCAR: PRODUCTION OF MINERAL COMMODITIES’ 
(Kilograms unless otherwise specified) 
Commodity” 1999 2000 2001 2002° 2003° 
METALS 
Beryllium, beryl in quartz concentrates, industrial and ornamental ° 20,000 1,696 ° 1,000 1,000 * 1,000 
Chromium, marketable output: 
Chromite concentrate, gross weight metric tons -- 24,922 6,599 3,000 ° 12,000 
Chromite ore, lumpy do. -- 106,371 17,038 8,000 ° 33,000 
Total do. -- 131,293 23,637 11,000 "3 45,040 3 
Gold, mine output, Au content“ 5 5 (5) (5) * 10 3 
INDUSTRIAL MINERALS 
Abrasives, natural (industrial only)* 900 1,300 1,300 1,300 * 1,300 
Cement, hydraulic metric tons 45,719 50,938 51,882 52,000 * 52,000 
Clay, kaolin® do. 120 170 170 170° 170 
Feldspar® 3,400 7,300 ? 2,800 2,800 ' 2,800 
Gemstones:° 
Amethyst 100 ° 156 75 100 * 100 
Emerald a 67 6° 10° 15 
Ruby 6? 3 941 1,000 ' 1,000 
Sapphire 3,810 7 9,536 ©! 8,470 9,000 ' 6,000 
Tourmaline 1,400 1,989 3 800 1,000 ' 1,000 
Graphite, all grades, shipments metric tons 16,137 40,328 2,013 2,000 ' 2,000 
Mica, phlogopite do. 54 66 90 90 ‘ 90 
Ornamental stones:° 
Agate 75,000 ° 49,675 25,000 ° 55,000 * 70,000 
Rose quartz* 30,000 ° 6,200 10,792 25,000 ' 35,000 
Salt, marine metric tons 26,131 25,530 25,928 17,000 26,000 
Stone: 
Dimension® do. 138 7 200 200 200 ' 200 
Marble do. NA 13222 5,600 5,600 ' 5,000 
MINERAL FUELS AND RELATED MATERIALS 
Petroleum refinery products: 
Gasoline thousand 42-gallon barrels 617 77) 807 a a4 
Kerosene and jet fuel do. 409 410 472 a at 
Distillate fuel oil do. 749 946 945 ee a 
Residual fuel oil do. 1,251 1,420 1,555 a ae 
Other do. 61 75 80 ans gat 
Total do. 3,087 3,622 3,859 sae --3 


“Estimated; estimated data are rounded to no more than three significant digits. "Revised. NA Not available. -- Zero. 

‘Includes data available through September 30, 2004. 

"In addition to the commodities listed, modest quantities of unlisted varieties of crude construction materials (other clays, sand and gravel, and stone) and 
industrial calcite presumably were produced, but output was not reported quantitatively, and available information was inadequate to make reliable estimates 
of output levels. 

*Reported figure. 

“Does not include smuggled artisanal production, which was estimated to range from 1,000 to 2,000 kilograms per year. 

°Less than 1/2 unit. 

Does not include smuggled artisanal production. 

"Reported exports. 

"In recent years, Madagascar has also produced industrial quartz. 
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TABLE 2 
MADAGASCAR: STRUCTURE OF THE MINERAL INDUSTRY IN 2003 


(Metric tons unless otherwise specified) 


Commodity Major operating companies Location of main facilities Annual capacity 
Cement Holcim Madagascar S.A. (Holcim Group, 90%) Ibity 150,000 cement; 
120,000 clinker. 
Do. SA Nouvelle Cimenterie Amboanio (LaFarge Mahajanga 40,000 cement; 
Group, 66%; Moustansir Ibaramdty 40,000 clinker. 
Family, 34%) 
Chromium Kraomita Malagasy (Government, 100%) Ankazotaolana 250,000 run of mine. 

Do. do. Bemanekiva 40,000 run of mine. 
Graphite’ Etablissements Gallois Toamasina NA. 

Do. Etablissements Izouard NA NA. 

Do. Etablissements Rostaing NA NA. 

Do. Societe Louys NA NA. 

Do. Societe Miniere de la Grande Ile Ambatomitamba 10,000 processed. 
Mica Societe des Mines d'Ampandranhava Tolagnaro 2,000 processed. 
Petroleum, refined thousand 42-gallon barrels | Galana International, Groupe Trimeta, Gulf Toamasina” 5,475. 

Oil Corporation, and Petroleum India 
International 
NA Not available. 


'Total capacity of graphite is at least 40,000 metric tons per year based on recent production data. 
*Shut down in 2001. 
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THe MINERAL INDUSTRY OF MALI 


By Omayra Bermudez-Lugo 


Mali, which is located in West Africa, is a landlocked country 
bordered by Algeria, Burkina Faso, Cote d’Ivoire, Guinea, 
Mauritania, Niger, and Senegal. In 2003, population was 
estimated to be about 11.6 million. The country’s total land 
and water area is 1.24 million square kilometers (km?), which 
is slightly less than twice the size of the State of Texas (U.S. 
Central Intelligence Agency, 2003§'; International Monetary 
Fund, 2004b§). According to World Bank (2004b§) reports, 
Mali’s real gross domestic product (GDP) growth has averaged 
about 5% per year since 1994; this growth has enabled real 
per capita GDP, which was estimated to be $290 in 2003, to 
rise by about 2.5% per year. The GDP based on purchasing 
power parity was estimated to be $10.1 billion (International 
Monetary Fund, 2004b§). The World Bank (2004b§) 
attributed the country’s favorable economic performance to 
the reestablishment of political and social stability and to the 
effective implementation of macroeconomic stabilization 
and economic liberalization policies, which included the 
implementation of a privatization program. 

Mali’s mineral sector was dominated by gold mining. Gold 
has become Mali’s leading export product followed by cotton. 
Gold exports, which accounted for about 57% of the country’s 
total exports, were valued at $542 million in 2003. Mali was 
Africa’s third leading gold producer following South Africa 
and Ghana. Other mineral commodities produced in the 
country included diamond, gypsum, phosphate rock, and salt 
(International Monetary Fund, 2004b§; World Bank 2004a8). 

The Government agency responsible for the mining sector 
in Mali was the National Directorate for Geology and Mines, 
which was part of the Ministry of Mines, Energy and Water 
Resources. In 2003, the Government was in the process 
of revising the Mining Code for the second time since the 
establishment of the Code in 1991 (Organisation for Economic 
Co-operation and Development, 2004, p. 197). 

Mineral exploration efforts were focused on base metals, 
bauxite, iron ore, and phosphate rock. The Tessalit deposit, 
which is located in the Adrar des Iforas area in eastern Mali, 
had estimated resources of about 1 million metric tons (Mt) 
that contained 13% zinc, 2% copper, 30 grams per metric ton 
(g/t) silver, and less than 1 g/t gold. Iron ore resources in the 
Bale area were estimated to be 146 Mt at a grade of 50% iron 
(Mbendi Information Services (Pty.) Ltd., 20048). 

Although several old and new mines were expected to come 
into production during the next 3 years, the mining sector was 
still underdeveloped owing, in part, to the lack of appropriate 
infrastructure to support mining activities. Institutional 
reforms to improve the country’s infrastructure, however, were 
underway. Among them was a mineral development program 
to simplify the procedure for opening small mines, to provide 


‘References that include a section mark (§) are found in the Internet 
References Cited section. 


MALI—2003 


easier access to funding, and to facilitate partnerships with 
foreign firms (Organisation for Economic Co-operation and 
Development, 2004, p. 197-198). Other projects included 

the creation of the National Office of Roads and the Office of 
Road Data, implementation of a study on the country’s road 
network classification, and establishment of the Road Authority 
to oversee the privatization of road maintenance (International 
Monetary Fund, 2004a§, p. 21). 

Diamond was recovered by artisanal gold miners in the 
Kenieba area. Small-scale phosphate mining took place in the 
Tilemsi Valley in the southeastern part of the country where 
resources were estimated to be about 10 Mt at a grade of 31.4% 
P,O,. Iron ore resources in Bale were estimated to be 146 Mt at 
a grade of 50% iron (Mbendi Information Services (Pty.) Ltd., 
20048). 

Gold production in Mali was primarily from the Morila, the 
Sadiola Hill, and the Yatela Mines, although some gold [about 
2,000 kilograms per year (kg/yr)] was also produced by artisanal 
methods. In 2003, the three mines produced a total of 45,535 
kilograms (kg) of gold (table 1). 

The Morila open pit gold mine, which opened in 2001, was 
located about 180 kilometers (km) southeast of Bamako. 
Approximately 24,700 kg of gold was produced during 2003. 
The mine was owned by Morila S.A., [a subsidiary of Morila 
Limited of Mali (80%) and the Government of Mali (20%)]. 
Morila Limited was a 50-50 joint venture between AngloGold 
Ltd. of South Africa and Randgold Resources Ltd. of the United 
Kingdom. Total indicated, inferred, and measured resources 
at Morila were reported to be 32.62 Mt at a grade of 3.64 g/t 
gold, or about 118,504 kg of contained gold (reported as 3.81 
million ounces). Randgold Resources planned to expand its 
metallurgical plant to increase throughput from 250,000 to 
350,000 metric tons per month, which would allow it to process 
lower grade ore. The new facilities were expected to come 
onstream during the first quarter of 2004 (Randgold Resources 
Ltd., 2004, p. 17-20). 

The Sadiola Hill open pit gold mine is located about 80 km 
southwest of Kayes. The mine, which produced about 14,000 
kg of gold in 2003, was owned by La Société d’Exploitation 
des Mines d’Or de Sadiola S.A. (Sadiola) [a joint venture of 
AngloGold Ltd. of South Africa (38%), IAMGOLD Corp. of 
Canada (38%), the Government of Mali (18%), and the World 
Bank’s International Finance Corp. (6%)]} (IAMGOLD Corp., 
2004, p. 8). AngloGold was the mine operator. Total measured 
and indicated resources at Sadiola were reported to be 43.7 Mt 
at a grade of 2.2 g/t gold, or about 98,500 kg of contained gold 
(reported as 3.166 million troy ounces). Total inferred resources 
were reported to be 144.3 Mt at a grade of 1.8 g/t gold, or about 
253,000 kg of contained gold (reported as 8.137 million ounces) 
(IAMGOLD Corp., 2004, p. 48). 

The Yatela open pit mine, which opened in 2001, 81s located 
about 60 km southwest of Kayes and 25 km north of Sadiola 
Hill. In 2003, Yatela produced about 6,700 kg of gold. The 


mine was owned by La Société d’Exploitation des Mines d’Or 
de Yatela S.A. (Yatela), which was a joint venture of AngloGold 
(40%), IAMGOLD (40%), and the Government of Mali (20%). 
AngloGold was the mine operator. Total measured and 
indicated resources at Yatela were reported to be 19.2 Mt at a 
grade of 2.3 g/t gold, or about 44,000 kg of contained gold 
(reported as 1.416 million troy ounces). Total inferred resources 
were reported to be 4.4 Mt at a grade of 1.0 g/t gold, or about 
4,540 kg of contained gold (reported as 146,000 troy ounces) 
(IAMGOLD Corp., 2004, p. 48). 

Most of Mali’s historical gold production was from placers 
in the Niger River and its tributaries. Mali’s bedrock geology 
is dominated to the south by greenstone belt rocks from the 
Birimian craton, to the west by late Precambrian sedimentary 
rocks, and to the northeast by Paleozoic basinal rocks accreted 
to the Birimian craton. Lateritic soils cover most of the low- 
relief geography of the country (Geological Society of Nevada, 
2002, p. 8). The principal auriferous deposits occur in two main 
zones or districts: the western Bambouk auriferous district that 
hosts the Loulo, the Medinandi, the Sadiola, the Segala, the 
Tabakoto, and the Yatela deposits and the southern auriferous 
district of Boure that hosts the Bagoe, the Kangaba, the Morila, 
the Syama, and the Yanfolila deposits (Keita, 2001, p. 7-8). 

At least 15 companies explored for gold in Mali during 2003. 
Afcan Mali S.A. (a subsidiary of Afcan Mining Corp. 
of Canada) held the Kalako and the Loubougoulou gold 
exploration permits. The Kalako permit was granted to Afcan 
Mining in December 2002. The permit was valid for 3 years 
and included 37 km? in the Yanfolila area of the Sikasso region 
of southern Mali. Previous work at Kalako was done by Société 
Miniére de Kalako, Rochat and Associés (Afcan Mining Corp., 
2002). In January 2003, Afcan signed a Heads of Agreement for 
the Kalako permit with Ashanti Goldfields Co. Ltd. of Ghana. 
Ashanti was to invest $1 million to acquire a 70% interest in the 
property. Upon completion of a bankable feasibility study, the 
company would have the option to acquire an additional 15% 
interest in the project. Ashanti was required to spend $15,000 
within the first 6 months of signing the agreement, after which 
the company would have the option to withdraw at any time. 
Ashanti withdrew from the project in July 2003 and Afcan 
began seeking a new partner to develop the property (Afcan 
Mining Corp., 20038). 

African Metals Corporation (AMC) of Canada held the 
27-km? Kofeba concession, which was located within the 
company’s Kenieba Sud diamond concession in western Mali. 
In 2003, the company planned to begin a preliminary 
exploration program that included geologic mapping, soil 
sampling, and pitting (African Metals Corporation, 2003b§). 

In September 2002, AfriOre International Limited (a 
subsidiary of AfriOre Limited) signed a joint-venture agreement 
with New Gold Mali SA (NGM) (a subsidiary of Maurel & 
Prom of France) for a 60% interest in the Banankoro gold 
project. The project, which was located near Kangaba in 
southern Mali, comprised an area of 144 km’. Under the 
agreement, AfriOre was required to invest $2.5 million within 
4 years or complete a bankable feasibility study. AfriOre 
was planning to begin a 2,500-meter (m) drilling program in 
December 2003 (AfriOre Limited, 20048). 
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Avnel Gold Ltd. of the United Kingdom (80%) and the 
Government of Mali (20%) were redeveloping the Kalana 
underground mine, which was located about 300 km south of 
Bamako. The mine was originally built in 1985 and, at its peak, 
had produced 500 kg/yr of gold; the mine was closed in 1991. 
The mine’s indicated and inferred resources were reported 
to be 2.9 Mt at a grade of 10 g/t gold. Reconstruction work 
began at the gold plant in April. The plant was expected to be 
commissioned at the end of November at a feed rate of about 
5,000 t/mo (Mining Review Africa, 2003). 

In September 2003, Axmin Inc. of Canada entered into a joint- 
venture agreement with Newmont Mining Corporation under 
which Newmont had an opportunity to acquire a 50% interest in 
Axmin’s Kofi project at a cost of $5.5 million. The Kofi project 
included the Kofi, the Kofi North, the Netekoto, and the Walia 
properties, which are located in the Kenieba district in western 
Mahi (Axmin Inc., 2004, p. 8). 

Etruscan Resources Inc. of Canada held four exploration 
permits in Mali, namely Djelimangara, Finkolo, Kolomba, 
and Sanoukou. The Djelimangara property covered an area 
of 220 km’ and is located south of the Sadiola Hill Mine. The 
Kolomba property covered an area of 150 km’ and is located to 
the southwest of Djelimangara. The Sanoukou property covered 
an area of 100 km’ and is located about 15 km southwest of 
the Segala and Tabakoto gold deposits. Finkolo covered an 
area of 319 km” and is located about 15 km southwest of the 
Syama gold mine. In May, the company announced that it had 
begun a drilling program to test new targets at Finkolo; 2,500 m 
of drilling was planned. Etruscan had the option to acquire 
100% interest in the Finkolo property from Bagoe National 
Corporation SARL by making cash payments that would total 
$350,000 and investing an additional $200,000 on exploration 
by July 18, 2004 (Etruscan Resources Inc., 2003a, b). 

Golden Star Resources Ltd. (GSR) of the United States 
entered into a joint-venture agreement with Geo Services 
International Ltd. (GSI) of the United Kingdom to conduct 
exploration on the Mininko gold property in southern Mali. The 
Mininko property is located about 250 km southeast of Bamako 
and covered an area of 250 km”. GSR was to acquire a 51% 
interest in Mininko by investing $2.6 million in exploration. 
The company had the option to increase its interest to 82.5% 
by sole funding the development of the project upon approval 
of the Malian Government and the consent of GSI (Golden Star 
Resources Ltd., 2003). 

Great Quest Metals Ltd. (GQM), which had concentrated on 
acquiring options on concessions and performing preliminary 
exploration in Mali since 1998, continued with its exploration 
programs in 2003. The company had a total of 14 concessions 
that made up an area of 411 km?. During the first phase of 
GQM’s exploration campaign, 10 drill targets were established 
on the Bourdala, Baroya, and the Kenieba concessions through 
the completion of geologic mapping, soil sampling, and pitting. 
During Phase 2 of the exploration campaign, a diamond drilling 
program of 923 m was completed on the Bourdala concession; 
results confirmed significant gold mineralization in five of the 
holes drilled, which the company estimated to represent four, 
and possibly five, separate zones. A 726-m drilling program 
was completed in the Baroya and Kenieba concessions during 
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2003, together with soil sampling and geologic mapping of 
the Kenieba concession. Three of the five holes drilled at 
Baroya and Kenieba showed a significant intersection of gold 
mineralization. These sites included the Baroya Nord and 
the Segala Extension zones in the Baroya concession and the 
Djambaye | dike in the Kenieba concession. At yearend, the 
company began a 2,000-m drilling program to follow up on the 
results obtained in 2002. The company planned to continue 
geologic mapping and soil sampling on the Niaragui, the 
Niaragui Nord, and the Soumala concessions and drilling at 
Bourdala (Great Quest Metals Ltd., 2003$). 

In March, IAMGOLD announced the completion of 
exploration drilling that targeted the sulfide zone of the Sadiola 
deposit. The company was interested in testing the viability 
of substantially deepening the Sadiola oxide open pit beyond 
its planned depth of 150 m. The results confirmed the location 
and grades of the previously interpreted mineralization. 

The company planned to continue exploration for oxide 
mineralization in satellite deposits around Sadiola IAMGOLD 
Corp., 2003, p. 1-3). 

In August, Nevsun Resources Ltd. announced the results 
of a mineral reserve estimate for the Segala deposit that was 
performed by Snowden Mining Industry Consultants. The 
study concluded that proven and probable gold reserves were 
estimated to be 331,000 t at a grade of 2.38 g/t gold based 
on a price of $350 per troy ounce. The combined Segala and 
Tabakoto reserves were estimated to be more than 29,000 kg 
(reported as 950,000 troy ounces). Based on the results of the 
study, the company expected to extend the surface mine life of 
Tabakoto by up to 10 years (Nevsun Resources Ltd., 2003). 

North Atlantic Nickel Corp. of Canada, through its wholly 
owned Malian subsidiary North Atlantic Resources Ltd., had 
five gold projects in Mali—the Dalakan, the Diokeba, and 
the Sinzeni gold projects, which were acquired in 2002, and 
the Foulalaba and the Kantela projects, which were acquired 
in 2003. Dalakan is located in southern Mali about 240 km 
southeast of Bamako and 25 km southeast of the Kalana Mine. 
At Dalakan, soil and termite-mound sampling were completed 
during the year. The company planned to complete from 3,000 
to 4,000 m of reverse-circulation drilling in 2004. Diokeba is 
located in western Mali about 500 km northwest of Bamako and 
25 km southeast of the Sadiola Mine. In 2003, the company 
completed 3,100 m of reverse-circulation drilling at the property 
and planned to complete an additional 3,000 to 4,000 m in 
2004. Sinzeni is located in southern Mali about 210 km from 
Bamako and 50 km from the Morila Mine. Soil and termite- 
mound sampling were also completed at Sinzeni during the 
year. The Kantela property is located in western Mali about 
500 km west of Bamako and 10 km southeast of the Sadiola 
Mine. North Atlantic had the option to acquire 100% interest 
in the property. In 2003, the company completed 5,700 m of 
exploratory drilling. Three gold-bearing zones were identified 
on the property. The Foulalaba property is located in southern 
Mali near the Ivorian border and covered an area of 185 km’. 
In December, North Atlantic completed 1,261 m of reverse- 
circulation drilling. The future exploration and development 
programs for each of the properties included the acquisition 
of detailed airborne geophysical data, infill soil sampling 
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and trenching, and additional drilling at an estimated cost of 
$350,000 for Kantela, $300,000 for Foulalaba, $250,000 for 
Dalakan, $200,000 for Diokeba, and $100,000 for Sinzeni 
(North Atlantic Nickel Corp., 2004, p. 7-10). In addition, 

the company planned to complete high-resolution airborne 
multisensor surveys at all five properties in 2004 (North Atlantic 
Nickel Corp., 2004, p. 2-6). 

Randgold Resources and the Government of Mali, through 
Société des Mines de Loulo (SOMILO), held 80% and 20% 
interests respectively, in the Loulo gold mine project. Loulo is 
located near the Faleme River about 350 km west of Bamako, 
220 km south of Kayes, and about 96 km from the Sadiola 
Mine. It contained two major deposits, Loulo 0 and Yalea. 
Loulo 0 was discovered in 1981, and exploration activities 
continued until 1989 when a feasibility study concluded that 
the deposit was subeconomic. In 1996, Randgold Resources 
acquired BHP Minerals Mali Inc.’s 51% interest in the project. 
In 2001, the company acquired an additional 29% interest 
in the project from Normandy La Source SAS. A feasibility 
study was completed in 2003, and the board of Randgold 
Resources approved the development of the mine. The mine 
was scheduled to go into production in 2005 and was expected 
to produce an average of about 
6,200 kg/yr of gold (Randgold Resources Ltd., 2004, p. 23-24). 

Resolute Mining Limited of Australia entered into a 12-month 
option agreement with Randgold Resources to acquire an 80% 
interest in the inactive Syama gold mine at a cost of $6 million; 
this included liabilities of up to $7 million and rehabilitation 
costs estimated to be $2.6 million. In addition, Resolute will 
pay $10 per troy ounce on the first 31,000 kg of gold (reported 
as | million troy ounces) produced and $5 per troy ounce for 
additional production up to about 120,000 kg of gold (reported 
as 4 million troy ounces) subject to the average quarterly gold 
price above $350 per troy ounce. Syama was owned by Société 
des Mines de Syama S.A. (80%) and the Government of Mali 
(20%). The Syama project, which is located in southern Mali 
about 30 km from theborder with Cote d’Ivoire and about 300 
km southeast of Bamako, comprised three mining leases in a 
200-km/? area. The project was acquired by Randgold Resources 
in 1996, but operations were suspended in 2001 following a 
drop in gold prices. Gold ore was mined by using opencut 
methods. The ore was processed by using a roaster and carbon- 
in-leach plant. About 47,000 kg of gold (reported as 1.5 million 
troy ounces) had been produced at Syama at the time of the 
mine closing. Total measured, inferred, and indicated resources 
were estimated to be about 50.6 Mt at a grade of 3.2 g/t gold, 
or about 160,000 kg (reported as 5 million troy ounces) (Africa 
Mining Intelligence, 2003; Mining Journal, 2003; Resolute 
Mining Limited, 2003). 

Exploration at the Diagounte property, which 1s located about 
30 km southwest of the Sadiola Mine in western Mali, was 
conducted by Robex Resources Inc. of Canada (RRI), which 
held an 85% interest in the project. RRI began its Malian 
exploration campaign in 1996. In August 2003, the company 
searched for a partner to raise $9 million to fund its exploration 
and development program at Diagounte, which would include 
the construction and commissioning of a mine at the site. In 
November, RRI announced that it had acquired three new 
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properties in the Kenieba Valley. The acquisition consisted of an 
exploration permit for Dabiya West, a prospecting license for the 
Kolomba property, and an exploration permit for the Kossaya 
property. In December, the company signed an agreement with 
RMB Resources Limited of the United Kingdom whereby RMB 
agreed to negotiate on behalf of RRI the terms of a $6 million 
loan for the development of the La Corne deposit, which was 

an eluvial surface placer within the Diagounte property. The 
company announced an indicated resource at La Corne of 1.78 
million cubic meters of eluvial soil that contained an average 
grade of 3.22 grams per cubic meter gold or a total of 5,740 

kg of gold (reported as 184,553 troy ounces) (African Mining, 
2003b; Robex Resources Inc., 2003a, b). 

Sanu Resources Ltd. held a 3-year exploration permit for the 
Makono gold property. The property 1s located on the east bank 
of the Niger River approximately 60 km southwest of Bamako 
and covered an area of 90 km”. The permit was acquired in 
August 2000 and was renewed in September 2003. Previous 
works included soil geochemistry and pitting. At yearend, Sanu 
Resources was looking for a joint-venture partner to develop the 
property (Sanu Resources Ltd., 20048). 

Intermittent diamond exploration programs have been 
conducted in Mali since 1954 following the discovery of a 
137.5-carat diamond on the Doundi River. Other alluvial 
diamond occurrences, which included the discovery of a cluster 
of diamonds that ranged from 50 to 232 carats at Sansanto in 
the Doundi Valley, have been reported since 1954. A total of 29 
kimberlite pipes and dikes were identified within a radius of 
25 km from Sansanto (African Metals Corporation, 2003a§). 

AMC held the Kenieba Nord and the Kenieba Sud diamond 
concessions in western Mali. The total area covered by the 
concessions was 3,415 km? and hosted 16 known kimberlites 
and an area of alluvium where diamond had been discovered. In 
September 2003, AMC was granted an exploration permit for 
the concessions and announced the start of its first exploration 
program at Kenieba Sud. The company planned to dig 10 test 
pits near the area where the 232-carat diamond was found and 
in the proximity of the area where the Sansanto diamonds were 
discovered. Other pits were to be dug between the two sites 
during the year (African Metals Corporation, 2003a-d, 2003a§; 
African Mining, 2003a). 
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TABLE | 
MALI: PRODUCTION OF MINERAL COMMODITIES"? 


(Metric tons unless otherwise specified) 


Commodity 1999 2000 2001 2002 2003° 
Gold, mine output, gold content® kilograms 23,690 28,717 42,288 56,043 ° 45,535 ? 
Gypsum* 500 500 500 500 500 
Salt® 6,000 6,000 6,000 6,000 6,000 
“Estimated; estimated data are rounded to no more than three significant digits. "Revised. 


'Table includes data available through October 25, 2004. 


*In addition to the commodities listed, Mali produced clays, stone, and sand and gravel for local construction purposes, and diamond and phosphate 
rock, but information is inadequate to make reliable estimates of output levels. 


*Does not include gold produced by artisanal methods, which has been estimated to be about 2,000 kilograms per year. 
“Reported figure. 
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THE MINERAL INDUSTRY OF MAURITANIA 


By Omayra Bermiudez-Lugo 


MAURITANIA 


Mauritania is bounded to the north by Morocco, to the 
northeast by Algeria, to the west by the Atlantic Ocean, to the 
east and southeast by Mali, and to the south by Senegal. In 
2003, the population was estimated to be about 2.9 million. The 
country’s total land and water area is about | million square 
kilometers (km), which is slightly larger than three times the 
size of New Mexico. The gross domestic product (GDP) based 
on purchasing power parity was estimated to be $5.3 billion in 
2003 (U.S. Central Intelligence Agency, 2003§;' International 
Monetary Fund, 2004§). 

Mauritania’s mineral sector was dominated by iron ore mining 
and beneficiation. Other commodities produced in the country 
included cement, gypsum, and salt. Iron ore accounted for 
about 44% of total exports, which in 2003 were valued at $388 
million (World Bank, 20048). 

Defiance Mining Corporation of Canada held a 100% interest 
in nine gold exploration permits in Mauritania, five of which 
made up the Tasiast project. Of the remaining four permits, 
two comprised the Karet project and two, the Ahmeyim- 

Tyirit project. Defiance held a 90% interest in three other 
permits within the Ahmeyim-Tiirit project; the remaining 

10% was held by Société Arabe des Mines de I’Inchiri S.A. 
The total area covered by Defiance’s permits was 16,000 km? 
(Defiance Mining Corporation, 2004§). In June 2003, Defiance 
completed a 26,000-meter (m) infill drilling program on the 
Tasiast property. Following the completion of the program, 
new measured and indicated resources increased to 12.07 
million metric tons at a grade of 3.06 grams per metric ton 
gold, or 37,000 kilograms (reported as 1.19 million ounces of 
gold). SNC Lavalin Inc. was in the final stages of completing 
a feasibility study at Tasiast. The company envisioned a plant 
operation that would process about 1.2 million metric tons 

per year (Mt/yr) of ore and produce an average of about 3,100 
kilograms per year of gold (reported as 100,000 ounces per 
year). Previous metallurgical tests performed by SGS Lakefield 
Research Limited estimated gold recoveries to be in the range 
of 94% to 95% for both oxide and primary ores. SNC Lavalin 
expected the construction of the plant to begin in fall 2004 
subject to the completion of a bankable feasibility study and 
the securing of financing. Production was expected to begin in 
spring 2006 (Defiance Mining Corporation, 2004, p. 2-6). 

The Société Nationale Industrielle et Miniére (SNIM) was 
responsible for iron ore production and beneficiation. Sphere 
Investments Ltd. of Australia (SIL) had signed a joint-venture 
agreement with SNIM in October 2001 for the Guelb el Aouj 
iron ore project. The project involved the development of a new 
iron ore mine, a concentration plant, and a 7-Mt/yr pelletizing 


'References that include a section mark (§) are found in the Internet 
References Cited section. 
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plant to produce direct-reduction-grade pellets for export 
(Sphere Investments Ltd., 2004, p. 5, 12). The company was 

to spend $11 million on a bankable feasibility study to earn a 
50% interest in the project. The feasibility study was divided 
into three separate phases; Sphere would earn a 15% share at the 
completion of each stage. The work program for Phase | began 
in 2003 at a cost of $1.3 million and included aerial survey 

and mapping, drilling, hydrogeology, marketing, metallurgical 
testwork, and relogging of existing drill cores. Phase 1 was 
expected to be completed by late 2004 (Sphere Investments 
Ltd., 2004, p. 12). 

In 2003, De Beers Consolidated Mines Ltd. of South Africa 
ended its diamond exploration activities at the Akchar property 
in northwestern Mauritania. De Beers had signed a joint- 
venture agreement with Rex Diamond Mining Corporation of 
Canada (RDM) in 2000 to acquire a 60% interest in the Akchar 
permit. De Beers decided to relinquish the Akchar permit 
after conducting high-resolution airborne magnetic surveys in 
2000, smaller scale airborne magnetic surveys by helicopter 
in 2001, and a drilling program to test for detected anomalies 
in 2002 (De Beers Group, 2004§). RDM, in turn, reduced its 
exploration team and relinquished several of its own exploration 
permits in Mauritania. The company’s focus shifted to the 
Touajil area (Rex Diamond Mining Corporation, 2004, p. 6). 

Several international o11 companies, mainly Australian, 
were involved in offshore exploration in Mauritania in 2003. 
Woodside Petroleum Ltd. of Australia operated a total of six 
production-sharing contracts (PSC) offshore, which included 
areas A, B, C2, and C6, and the Chinguetti oil project, which 
included block 4 in area B. The Chinguetti 4-5 well was drilled 
in 2003, and production tests yielded an average oil production 
rate of about 11,500 barrels per day. Project approval was 
planned for mid-2004 (Woodside Petroleum Ltd., 2004, 

p. 15). Two exploration wells, Pouné and Tiof West, were also 
drilled during the year. The Tiof West was drilled to test the 
western extension of the Miocene channel system, which was 
found to contain gas- and oil-bearing sandstones. 

On December 16, Hardman Resources announced that it had 
intersected a gas column of about 4 m overlying a gross oil 
column of about 122 m in the Tiof West well. Further appraisal 
drilling was scheduled for 2004. Participating companies in the 
Tiof West well and PSC for area B were Woodside Mauritania 
Pty Ltd. (35%), AGIP Mauritania BV (Agip) (35%), Hardman 
Resources Ltd (21.6%), Fusion Mauritania B Limited (6%), 
and Roc Oil (Mauritania) Company (2.4%). Woodside was the 
operator. The Pouné exploration well, which targeted deeper 
Cretaceous sandstones, was plugged and abandoned in 2003 
(Hardman Resources Ltd., 2003c; Woodside Petroleum Ltd., 
2004, p. 15). 

On December 29, Hardman Resources announced the 
discovery of a gas column of more than 300 m in the Pelican-1 
exploration well in block 7. The Pelican prospect was located 


about 150 kilometers north of the Chinguetti oilfield. The 
operator of the Pelican-1 well was Dana Petroleum plc Ltd. 
(80%). The remaining interest was held by Hardman Resources 
Ltd. (18%) and Roc Oil (Mauritania) Company (2%) (Hardman 
Resources Ltd., 2003b). 

The consortium led by Woodside Petroleum Ltd. entered into 
an agreement to purchase a pro rata entitlement share of Agip’s 
35% interest in PSC areas A and B offshore Mauritania. Under 
the agreement, Woodside initially was to acquire 100% of the 
share and then sell the interest entitlement to the remaining 
joint-venture partners. With the acquisition, Woodside’s 
interest in area A would increase to 53.846%, and the interests 
of Hardman Resources, Fusion Mauritania, and Roc Oil would 
increase to 37.384%, 4.615%, and 4.155%, respectively. In 
area B, Woodside’s interest would increase to 53.846%, and the 
interests of Hardman Resources, Fusion Mauritania, and Roc Oil 
would increase to 33.23%, 9.231%, and 3.693%, respectively. 
The total cost for the acquisition of Agip’s equity was expected to 
be about $62 million in addition to a contingent payment of up to 
$15 million once certain exploration, development, and production 
projects were completed. All transactions were expected to be 
completed by early 2004 (Hardman Resources Ltd., 2003a). 
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TABLE 1 
MAURITANIA: PRODUCTION OF MINERAL COMMODITIES"”” 


(Metric tons unless otherwise specified) 


Commodity 
Cement 
Gypsum* 
Iron ore: 
Gross weight thousand metric tons 
Iron content® do. 
Petroleum refinery products:° 


Liquefied petroleum gas thousand 42-gallon barrels 


Gasoline do. 
Kerosene do. 
Distillate fuel oil do. 
Residual fuel oil do. 
Other do. 
Total do. 
Salt® 
Steel, crude 


“Estimated; estimated data are rounded to no more than three significant digits; may not add to totals shown. -- Zero. 


'Table includes data available through October 25, 2004. 


1999 2000 2001 2002 2003° 
100,000 120,000 200,000 200,000 ¢ 200,000 
100,000 100,000 100,000 100,000 100,000 

10,401 11,345 10,302 9,553 10,600 4 

7,475 7,500 6,700 6,200 6,890 

440 440 440 --4 -- 
1,900 1,900 1,900 --4 -- 

470 470 470 -.4 -- 
1,100 1,100 1,100 --4 -- 
2,450 2,450 2,450 --4 -- 

700 700 700 --4 -- 
7,060 7,060 7,060 --4 -- 
5,500 5,500 5,500 5,500 5,500 
5,000 5,000 5,000 ¢ 5,000 © 5,000 


In addition to the commodities listed, modest quantities of crude construction materials (clays, sand and gravel, and stone) presumably are produced, but output 
was not reported quantitatively. The minimill of Société Arabe de Fer et d'Acier en Mauritanie produced rebar and wire, but available information is inadequate to 


make reliable estimates of output levels. 
*Reported by National Industrial and Mining Company. 
‘Reported figure. 
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THE MINERAL INDUSTRIES OF 
MOROCCO AND WESTERN SAHARA 
By Philip M. Mobbs 


MOROCCO 


Morocco was the world’s third leading producer of phosphate 
rock after the United States and China. In addition to phosphate 
mining by the state-owned Office Cherifien des Phosphates 
(OCP), a wide range of minerals, which included barite, clays, 
coal, cobalt, copper, fluorspar, gold, iron ore, lead, nickel, 
petroleum, salt, silver, talc, and zinc, also were produced in 
Morocco. Mining accounted for about 1.6% of the gross 
domestic product (GDP). In 2003, the GDP at current prices 
was estimated to be about $44.5 billion;' the GDP based 
on purchasing power parity was $120.6 billion. Located in 
northwestern Africa and bounded by Algeria, the Atlantic 
Ocean, the Mediterranean Sea, and the non-self-governing 
territory of Western Sahara, this 446,550-square-kilometer (km7’) 
country had a population estimated to be about 30.1 million 
in 2003 (Direction de la Statistique, 2004b§;? International 
Monetary Fund, 2004§; Jasinski, 2004§; U.S. Central 
Intelligence Agency, 20048). 


Trade 


According to Morocco’s Department of Statistics, total 
Moroccan exports were valued at about $8.8 billion in 2003 
compared with about $7.9 billion in 2002. Crude and processed 
petroleum, mineral ores, processed mineral-based commodities 
accounted for about 15% of total exports. According to 
preliminary data from the Ministry of Energy and Mines, 
exports of precious and refined metals and processed mineral- 
based commodities were valued at more than $1 billion; 
these included phosphoric acid and purified phosphoric acid 
at about $510 million; fertilizers (diammonium phosphate, 
monoammonium phosphate, and trisodium phosphate), about 
$374 million; silver, $39 million; refined lead, about $35 
million; cobalt cathode, $27 million; and gold, $23 million. 
Crude mineral exports were valued at $443 million; these 
included phosphate rock at about $373 million; zinc, $28 
million; barite, about $12 million; and fluorite, about $10 
million. In 2003, Morocco began to export copper sulfate; the 
country’s iron ore exports, however, were negligible, and, owing 
to strikes, exports of manganese were halted. According to the 
United Nations, Moroccan petroleum exports were valued at 
$227 million (Direction de la Statistique, 2004a§; Ministére de 
l’Energie et des Mines, 2004§; United Nations, 2004$). 


'Where necessary, values have been converted from Moroccan 
dirhams (MDh) to U.S. dollars (US$) at the average exchange rate of 
MDh9.503=US$1.00 for 2003 and MDh10.976=US$1.00 for 2002. 

References that include a section mark (§) are found in the Internet 
Reference(s) Cited sections. 
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Morocco and the United States continued Free Trade 
Agreement discussions. The U.S. Census Bureau reported that 
Moroccan exports to the United States in 2003 were valued at 
$385 million. These included about $70 million of nonmetallic 
minerals, more than $22 million of petroleum products, about 
$5 million of organic chemicals and fertilizers, and about 
$2 million of semifinished iron and steel mill products. Imports 
from the United States were valued at more than $468 million in 
2003 and included coal, $18 million; petroleum products, about 
$9 million; and iron and steel mill products, $6 million (U.S. 
Census Bureau, 2004a8, b§). 

According to the Department of Statistics, total Moroccan 
imports were valued at about $14.3 billion in 2003 compared 
with $11.9 billion in 2002. Mineral commodity imports 
included crude petroleum, $964.7 million; petroleum products, 
$707.2 million; coal, $173.2 million; and cement, about $8.7 
million (Direction de la Statistique, 2004a§; United Nations, 
20048). 


Structure of the Mineral Industry 


In July, the Government’s National Office of Hydrocarbons 
and Mining (ONHYM) was formed through the merger of the 
National Office of Oil Research and Exploration (ONAREP) 
and the Office of Mining Research and Participation (BRPM). 
ONHYM 1s responsible for the exploration for and the 
promotion of national mineral resources and has equity interest 
in several mining companies. The OCP managed phosphate 
mining and beneficiation and owned most of the phosphoric acid 
and phosphate fertilizer production facilities. 

Private sector companies, whose ownership included domestic 
and international companies, played a significant role in the 
mineral industry. Groupe ONA of Morocco was the leading 
indirect private sector investor through its equity interest in 
Managem S.A and Société Nationale d’Ivestissement S.A. A 
number of medium- and small-sized local firms were active in 
the industrial minerals sector. Of the 3,196 mining permits, 
2,761 were for metals; 273, for clay; and 97, for salt. Petroleum 
exploration permits and reconnaissance licenses were held 
in joint ventures between the ONHYM and subsidiaries of 
international companies. ONHYM and the Société Anonyme 
Marocaine de |’Industriele Raffinage (Samir) produced 
petroleum and natural gas. 


Commodity Review 


Metals 


Cobalt.—Compagnie de Tifnout Tiranimine (CTT) (a 
subsidiary of Managem) mined cobalt ore at Bou Azzer and 
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produced cobalt cathode at Guemassa. CTT’s cobalt chemicals 
plant at Guemassa, which started pilot operations in December 
2002, produced 72,559 kilograms of calcined cobalt oxide 

in 2003. The REMINEX Group (the research subsidiary of 
Managem) started a prefeasibility study of the production of 
lithium-cobalt oxide (Africa Mining Intelligence, 2004). 

Gold.—Because of problems with ground control and 
structural complexity, Akka Gold Mining, which was a joint 
venture of Managem (70% equity interest) and BRPM (30%), 
produced about 30% less gold from the Iour1m Mine during 
2003 than during 2002 (Managem, S.A., 2004, p. 13). 

Iron and Steel.—Société Nationale de Sidérurgie (Sonasid) 
awarded construction contracts for a 650,000-metric ton- 
per-year (t/yr)-capacity steel plant to Danieli & C. Officine 
Meccaniche S.p.A. of Italy and the Techint Group of Italy. 
Sonasid started site preparation for the 120-metric-ton (t) 
electric arc furnace (EAF) facility at Jorf Lasfar. Initially, 
the furnace was scheduled to operate for 19 hours per day 
with a 56-minute tap-to-tap cycle. The plant was expected to 
produce its first crude steel in 2005; output was earmarked for 
Sonasid’s 300,000-t/yr-capacity Jorf Lasfar and 480,000-t/yr- 
capacity Nador rolling mills. In 2003, Sonasid continued the 
rehabilitation of its Nador rolling mill (Danieli & C. Officine 
Meccaniche S.p.A., 2003§; Société Nationale de Sidérurgie, 
undated§). 

Lead and Zinc.—In 2003, Compagnie Miniére de Guemassa 
(CMG) (a subsidiary of Managem) added production from the 
620 level of the main deposit of the Hajar Mine and from the 
520 level of the northeast deposit to its output, but technical 
problems resulted in significantly less-than-expected lead and 
zinc production; lead production declined by 23%, and zinc 
production, by almost 24%. CMG continued development of 
the Draa Sfar zinc deposit and exploration at Guemassa, Haouz, 
and Jbeilet. In 2003, CMG also increased production of zinc 
oxide from its Guemassa facility to 10,195 t from 1,306 t in 
2002 (Managem, 2004, p. 12, 19). 

The country’s other major lead producer, Compagnie Miniére 
de Touissit (CMT), closed the Touissit Mine in 2002 but 
continued production of lead-silver and zinc-silver concentrates 
from the Tighza Mine. The reduced availability of domestic 
lead concentrates adversely affected the Moroccan lead refiner, 
Société des Founderies de Plomb de Zellidja, (a subsidiary of 
Zellidja S.A. of Morocco). During 2003, Zellidja experienced 
additional technical problems with its program to expand the 
production capacity of the company’s refinery to 160,000 t/yr 
from 100,000 t/yr (Groupe Nord Est, 2004a, b; Zellidja S.A., 
2004). 

Manganese.—In March 2003, the Government announced 
a 22-company privatization program. This program initially 
included BRPM’s 42.99% interest in Société Anonyme 
Chérifienne d’Etudes Miniéres (Sacem); the Government, 
however, removed Sacem from the privatization program in 
May. In late October 2002, economic troubles caused Sacem 
to cut hours and wages at the Imini manganese mine. A strike 
ensued and continued through 2003. 

Silver.—Despite the infrastructure improvements made in 
2002, production of silver by Société Metallurgique d’Imiter 


(SMI) decreased by 21% in 2003. The drop was attributed 
to a decline in ore grade. In 2003, the company worked 

on additional projects to expand mine capacity. SMI also 
reported that it improved ore-treatment procedures (Société 
Metallurgique d’Imiter, 2004). 


Industrial Minerals 


Fluorspar.—In 2003, the fluorspar production of the 
country’s leading producer dropped by 21% compared with 
that of 2002. To counter the exhaustion of minable material 
on the older production levels of the mine, Société Anonyme 
d’Enterprises Miniéres (Samine) (a subsidiary of Managem) 
focused on the development of the East K deposit. This had the 
effect of diverting mine equipment and personnel to the removal 
of waste rock instead of using them to produce fluorspar. For 
safety reasons, Samine ceased mining the remaining pillars in 
the older production areas of its El Hammam Mine. In addition, 
the mine was closed for 2 weeks in May because of flooding 
(Managem, 2004, p. 12-13). 

Phosphate Rock.—A 3-year $150 million expansion program 
was announced by OCP. The program proposed to renovate 
the phosphate rock washing plant of the Sidi Daoui Mine at the 
Khouribgha mining center and to nearly double the capacity 
of the Youssoufia Mine at the Gantour mining center. OCP 
also proposed to build new fertilizer plants at Jorf Lasfar—an 
850,000-t/yr-capacity diammonium phosphate plant and a 
400,000-t/yr-capacity single superphosphate plant (Africa 
Mining Intelligence, 2003). 


Mineral Fuels 


Samir operated a petroleum hydroskimming refinery at 
Mohammedia and a topping plant at Sidi Kacem. A November 
2002 flood and fire severely damaged the Mohammedia refinery. 
Restoration of the refinery continued through 2003. Because of 
the fire, Samir restructured the Mohammedia refinery expansion 
program that initially had been tendered in 2002. In the 2003 
bidding program, Samir requested bids only on the conversion 
of the Mohammedia refinery to a hydrocracking process. The 
proposed increase of the production capacity to 160,000 barrels 
per day (bbl/d) from the pre-fire capacity of about 125,000 bbl/d 
was designated as the second phase of the refinery upgrade. 

The request for bids on Phase 2 was rescheduled to 2010. In 
late 2003, Samir and the Government opened discussions about 
the future of the Mohammedia refinery after another petroleum 
storage tank fire. The Government suggested that the refinery 
be moved or that a new facility be built to replace the existing 
plant (Africa Energy Intelligence, 2003b; Middle East Economic 
Digest, 2003, 2004). 


Infrastructure 
In September, the Moroccan Government’s National 
Electricity Office and Red Eléctrica de Espafia, S.A. of Spain 


agreed to install two electrical power cables beneath the Straits 
of Gibraltar, and, in December, the Governments of Morocco 
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and Spain reportedly agreed to build a 39-kilometer railway 
tunnel beneath the Straits (African Energy Intelligence, 2003a; 
International Railway Journal, 2003§). 
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WESTERN SAHARA 


In 2003, the United Nations continued its years-long effort 
to organize a referendum to allow the approximately 267,000 
inhabitants of Western Sahara to choose between independence 
or integration with Morocco. All trade and economic activities 
in the 266,000-km? Western Sahara territory were administered 
by the Moroccan Government (U.S. Central Intelligence 
Agency, 20048). 

The open pit phosphate rock mine at Boucraa and associated 
beneficiation facilities in Laayoune dominated the mineral 
industry of Western Sahara. Phosphates de Boucraa S.A. 
(Phosboucraa) (a subsidiary of OCP) operated the mine, 
beneficiation plant, and shipping facilities. OCP increased its 
equity interest in Phosboucraa to 100% after it acquired the 
remaining 35% equity interest from a Spanish holding company. 
Western Sahara phosphate production data are included in the 
Moroccan data in table 1. 

In 2003, Fusion Oil & Gas NL of Australia evaluated offshore 
Western Sahara acreage for the Saharawi Arab Democratic 
Republic, which was the Government-in-exile for the Polisario 
Front (Popular Front for the Liberation of the Saguia el Hamra 
and Rio de Oro). ONAREP had awarded oil exploration permits 
for essentially the same area to Kerr-McGee Corp. of the United 
States (the Boujdour block) and Total S.A. of France (the 
Dakhla block) in 2001. 
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TABLE 1 
MOROCCO AND WESTERN SAHARA: PRODUCTION OF MINERAL COMMODITIES' 


(Metric tons unless otherwise specified) 
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See footnotes at end of table. 
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Commodity” 1999 2000 2001 2002 2003° 
METALS 
Antimony: 
Concentrate, gross weight 600 -- -- -- -- 
Sb content 250 -- -- -- -- 
Sodium antimonate 478 548 436 532 500 
Cobalt: 
Concentrates, gross weight 9,488 14,341 15,725 16,896 16,178 3 
Co content 863 1,305 1,300 * 1,300 1,300 
Metal* 472 967 1,337 1,200 ° 1,350 
Copper: 
Concentrates, gross weight 25,260 23,150 19,120 17,799 17,539 3 
Matte, gross weight 2212 2,117 1,580 2,016 2,505 ? 
Cu content, concentrates and matte 7,747 7,080 5,800 5,000 4,900 
Gold kilograms = 505 1,191 2,746 1,863 ° 
Iron and steel: 
Iron ore: 
Gross weight 6,625 6,462 7,976 8,736 4,019 3 
Fe content® 3,600 3,500 4,300 800 2,200 
Metal:° 
Pig iron 15,000 15,000 15,000 15,000 1,500 
Steel, crude 5,000 5,000 5,000 5,000 5,000 
Lead: 
Concentrate: 
Gross weight 114,184 117,535 110,906 88,581 54,779 3 
Pb content 79,900 81,208 76,747 75,000 38,000 
Cupreous matte, Pb content* 600 600 500 600 600 
Metal: 
Smelter, primary only 65,209 66,812 58,178 71,840 62,000 
Refined: 
Primary 65,209 66,812 58,178 71,840 61,473 3 
Secondary“ 3,000 3,000 3,000 3,000 3,000 
Total® 68,000 70,000 61,000 75,000 64,000 
Manganese ore, largely chemical-grade 29,150 25,830 13,757 18,064 gas 
Mercury’ 10 10 10 9 9 
Nickel content of nickle sulfate -- 84 151 109 126 ° 
Silver: 
Ag content of concentrates and matte kilograms 51,197 43,200 42,400 * 57,000 30,000 
Ag content of mine and smelter bullion do. 226,692 246,204 238,043 220,000 170,000 
Total do. 277,889 289,000 ° 280,000 ° 276,789 200,528 3 
Zinc concentrate: 
Gross weight 216,197 201,692 174,831 178,476 136,433 ° 
Zn content 111,703 103,064 89,339 91,000 70,000 
INDUSTRIAL MINERALS 
Arsenic trioxide 2,000 4,426 6,026 5,469 6,872 3 
Barite 328,945 343,557 471,102 469,934 356,394 > 
Cement, hydraulic thousand tons 7,530 8,100 10,000 ° 10,200 10,400 
Clays, crude: 
Bentonite 36,528 43,152 71,741 58,754 71,544 3 
Fuller's earth (smectite) 21,956 30,665 40,664 43,243 14,944 3 
Montmorillonite (ghassoul) 2,750 2,476 2,270 2,329 927 3 
Feldspar 1,112 6,052 8,979 19,401 20,000 
Fertilizers thousand tons 2,111 2,441 2,719 2,602 2,542 3 
Fluorspar, acid-grade 83,100 76,991 96,500 94,911 81,255 3 
Gypsum‘ 450,000 475,000 550,000 600,000 600,000 3 
Mica 210 1,897 -- -- -- 
Phosphate rock: 
Gross weight” thousand tons 22,163 21,463 21,983 23,041 22,817 * 
P.O, content do. 7,500 7,200 7,400 7,700 7,400 
Phosphoric acid do. 2,696 2,732 2,819 2,921 2,930 


TABLE 1--Continued 
MOROCCO AND WESTERN SAHARA: PRODUCTION OF MINERAL COMMODITIES! 


(Metric tons unless otherwise specified) 


aoe __ Commodity’ 1999 2000 2001 2002 2003° 
~—s INDUSTRIAL MINERALS--Continued 
Salt:° 
Rock 156,158 147,960 194,000 ° 226,000 ° 200,000 
Marine” 40,000 40,000 40,000 40,000 36,000 
Total 196,000 188,000 233,816 266,064 236,443 ° 
Strontium minerals, celestite -- 7,539 1,879 3,780 2,700 
Talc and pyrophyllite 14,655 12,522 27,246 39,612 1,959 3 
MINERAL FUELS AND RELATED MATERIALS 
Coal, anthracite 129,200 30,810 1,908 322 214 3 
Gas, natural: 
Gross million cubic meters 44 50 49 48 48 
Dry‘ do. 39 44 43 42 42 
Petroleum: 
Crude’ thousand 42-gallon barrels 81 97 95 91 90 
Refinery products: 
Liquefied petroleum gas do. 3,100 2,800 2,710 2,690 1,000 
Gasoline do. 3,800 3,800 2,960 3,210 1,500 
Jet fuel do. 2,200 2,200 900 1,090 500 
Kerosene do. 800 800 880 620 300 
Distillate fuel oil do. 18,700 18,000 ° 21,970 17,330 9,000 
Residual fuel oil do. 16,700 16,000 ° 16,000 14,000 7,000 
Other do. 5,300 5,000 ° 1,500 1,450 700 
Total do. 50,600 48,600 ° 46,920 40,390 20,000 


“Estimated, estimated data are rounded to no more than three significant digits; may not add to totals shown. “Revised. -- Zero. 


‘Includes data available through September 2004. 


"In addition to the commodities listed, perlite and a variety of crude construction materials are produced, but information is inadequate to make estimates of 


output levels. 
*Reported figure. 


‘Cobalt electrowon from cobalt concentrates and tailings from the Bou Azzer Mine. 


*Reported production from Morocco and Western Sahara. 
°May include production from Western Sahara. 


"Series for 1999 to 2000 is based on reported crude oil and condensate production, in metric tons, as follows: 1999--11,085, and 2000--13,106. 
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THE MINERAL INDUSTRY OF MOZAMBIQUE 


By Thomas R. Yager 


In 2003, the mineral industry of Mozambique produced 
aluminum, gold, tantalum, and such industrial minerals as 
bauxite, bentonite and other clays, gemstones, graphite, and 
salt. The country also produced coal, natural gas, and such 
building materials as cement, granite, gravel, limestone, marble, 
and sand. Deposits of asbestos, copper, diatomite, feldspar, 
fluorspar, gypsum, iron ore, manganese, mica, nepheline syenite, 
perlite, phosphate rock, rare earths, silica sand, and titanium are 
also known to occur. 

The International Monetary Fund (2004c, p. 206) estimated 
that Mozambique’s gross domestic product (GDP) grew by 
7.1% in 2003, compared with 7.4% in 2002, and 13% in 
2001. In 2002, construction accounted for 15.9% of the GDP; 
manufacturing, 13.4%; electricity and water, 3.1%; and mining, 
0.3%. The GDP at purchasing power parity amounted to $22.2 
billion in 2003 (International Monetary Fund, 2004b, p. 5; 
20048'). 

Output in the mining sector increased by 32% in 2003 
compared with 52% in 2002. Increased production of bauxite, 
beryl, gold, limestone, and tantalite more than offset decreases 
in coal and granite production. In 2003, the manufacturing 
sector grew by 15% as a result of the expansion of the Mozal 
aluminum smelter (Mozal 2 project). With the completion of 
this project and the Mozambique Natural Gas Project, however, 
output in the construction sector fell by nearly 8%. In the 
electricity/water utility sectors, output declined by nearly 13% 
(International Monetary Fund, 2004a, p. 33, 38-41). 


Legislation 


A new mining law went into effect at the end of 2002. 
Under the new legislation, artisanal and small-scale miners 
are exempted from paying royalties and surface taxes and the 
registration process for artisanal miners is simplified. The 
lifetime of reconnaissance and exploration licenses is increased. 
The new legislation also provides guarantees to owners of 
mining concessions and allows small-scale and artisanal miners 
to be given exclusive rights on a specific zone (Africa Mining 
Intelligence, 2002). 


Commodity Review 


Metals 


Aluminum.—Mozambique was Africa’s second largest 
producer of aluminum behind South Africa. The Mozal 
aluminum smelter, which used alumina imported from western 
Australia as raw material, increased output to 407,400 metric 


'References that include a section mark (§) are found in the Internet 
Reference Cited section. 
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tons (t) in 2003 compared with 273,200 t in 2002 and 266,000 t 
in 2001 (table 1). Mozal was jointly owned by BHP Billiton 
plc (47.11%), Mitsubishi Corporation (25%), Industrial 
Development Corporation of South Africa Ltd. (IDC) (24.04%), 
and the Government of Mozambique (3.85%). Production 
increased because of the completion of the Mozal 2 project in 
April 2003, which doubled Mozal’s rated capacity to 506,000 
metric tons per year (t/yr). The smelter reached full capacity in 
the third quarter of 2003 (Mining Journal, 2003). 

Mozal’s aluminum was exported to Europe utilizing the duty- 
free status of Mozambican goods. Exports of aluminum rose 
to $519 million in 2003 compared with $361 million in 2002. 
In 2003, aluminum accounted for 58% of Mozambique’s total 
exports. From 1999 to 2003, aluminum accounted for 86% of 
the total growth in the country’s exports (World Bank, 2003, 

p. 7; 2004, p. 97). 

The Government of Mozambique planned to develop a 
downstream aluminum industry. In 2003, the Government was 
negotiating with investors to fund aluminum-manufacturing 
facilities (Metal Bulletin, 2003c). 

E.C. Meikles (Pty.) Ltd. of Zimbabwe operated a small 
bauxite mine in Manica Province. In 2003, output increased 
to 11,793 t compared with 9,119 t in 2002 and 7,883 t in 1999. 
Mozambique’s bauxite production was exported in 2003 at a 
value of $849,000 (Estevao T. Rafael Pale, National Directorate 
of Mines, written commun., March 15, 2004). 

Gold.—Mozambique’s gold resources were located in lode 
and placer deposits throughout the country; gold was produced 
by artisanal miners. Officially reported production of gold 
increased to 63 kilograms (kg) in 2003 compared with 17 kg 
in 2002 and 19 kg in 1999. In 2003, production increased 
in the Provinces of Manica, Nampula, Tete, and Zambezia. 
Mozambique’s entire reported gold production was exported 
in 2003 at a value of $623,000 (International Monetary Fund, 
2004a, p. 39; Estevao T. Rafael Pale, National Directorate of 
Mines, written commun., March 15, 2004). 

African Eagle Resources plc of the United Kingdom planned 
to conduct geochemical soil sampling and ground magnetic 
surveys at its Majele gold project in 2004. The company 
planned to conduct drilling if the results of the sampling and 
survey programs were favorable (African Eagle Resources plc, 
2004, p. 5). 

Iron and Steel.—The state-owned Cia Siderurgica 
Mocambicana (CSM) held a rolling mill in Maputo. In 2003, 
Barnes Fencing Industries signed an agreement with CSM 
to manage the plant for 10 years. Barnes planned to produce 
from 60,000 to 120,000 t/yr of sections and wire rod using 
billet imported from Ukraine and Zimbabwe; production was 
expected to start in March 2004 (Metal Bulletin, 2003a). 

Nickel.—A frican Eagle held a prospecting license for the 
Muazua nickel project. African Eagle planned to carry 
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out geologic and geochemical surveys at Muazua in 2004 
followed by pitting and trenching (African Eagle Resources plc, 
2004, p. 5). 

Tantalum.—National production of tantalite increased to 
188,695 kg in 2003 from 46,900 kg in 2002; tantalite exports 
amounted to 165,493 kg at a value of nearly $4.14 million. 
Rising production was partially attributable to the reopening of 
the Marropino Mine in April 2003. Fleming Family & Partners 
(FF&P) reopened Marropino at a cost of $10 million; the 
company planned to produce about 90,000 kilograms per year of 
tantalite. Hegemony Resources operated the Naquissupa open 
pit tantalite mine, which was located in the Gilé District of the 
Zambezia Province (Metal Bulletin, 2003b; Estevao T. Rafael 
Pale, National Directorate of Mines, written commun., 

March 5, 2004). 

Titanium and Zirconium.—The Corridor Sands project was 
based upon 10 deposits of heavy-mineral sands near Chibuto 
in southern Mozambique. WMC Resources Ltd. of Australia 
held a 90% interest in the project; Industrial Development 
Corporation of South Africa held the remaining 10%. 

WMC planned to start construction at Corridor Sands in 2005 
and to begin production in mid-2007. The company hoped to 
produce 375,000 t/yr of titanium slag, 184,300 t/yr of high- 
purity pig iron, 21,500 t/yr of zircon, 5,100 t/yr of rutile, and 
2,700 t/yr of leucoxene in the initial phase of the project. By 
2017, WMC planned to produce | million metric tons per year 
(Mt/yr) of titanium slag, 491,100 t/yr of high-purity pig iron, 
62,500 t/yr of zircon, 12,200 t/yr of rutile, and 6,400 t/yr of 
leucoxene. The initial phase of the project was expected to cost 
$500 million, and the expansion to full production, $300 million 
(Mining Review Africa, 2003; WMC Resources Ltd., 2003). 

Kenmare Resources plc of Ireland held a mining license 
for the Moma mineral sands. The company planned to start 
production in late 2005 and to produce 640,000 t/yr of ilmenite, 
49,000 t/yr of zircon, and 14,000 t/yr of rutile. Moma’s 
projected lifetime was at least 20 years. In March 2003, the 
Government issued the mining license for the Moma project. 
By the end of July, Kenmare had signed contracts for the 
purchase of 100% of the rutile and zircon production and more 
than 50% of the ilmenite production (Kenmare Resources plc, 
2003a, p. 2-4, 7; b-d; Tassell, 2003). 


Industrial Minerals 


Cement.—Cimentos de Portugal, SGPS, SA (Cimpor) held 
a 65.4% stake in Cimentos de Mocambique SARL, which was 
the country’s only cement producer. In 2003, Cimpor increased 
the combined capacity of the Dondo, the Matola, and the Nacala 
plants to 760,000 t/yr compared with 730,000 t/yr in 2002. 
Cimpor’s production rose by 27% in 2003 in spite of such 
problems as haphazard railway service to transport limestone 
(Cimentos de Portugal, SGPS, SA, 2004; p. 74). 

National consumption of cement was estimated to have 
increased to 675,000 t in 2003 from 575,000 t in 2002 and 
313,000 t in 1998. Cimpor’s share of the domestic market rose 
to 88% in 2003 compared with nearly 85% in 2002. Nearly one- 
half of the domestic cement demand was met through imports 
(Cimentos de Portugal, SGPS, SA, 2001, p. 78; 2004, p. 74). 
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Clay and Shale.—Mozambique had deposits of bentonite, 
brick clay, and kaolin. Brick clay production rose to 100,176 t 
in 2003 compared with 84,024 t in 2002. Cia Desenvolvimento 
Mineira continued to mine bentonite at Boane in southern 
Mozambique. Production of crude bentonite ceased because of 
flooding at the mine site, but small amounts of bentonite were 
still processed from stockpiles. Exports of processed bentonite 
rose to 444 t in 2003 compared with 214 t in 2002 (International 
Monetary Fund, 2004a, p. 39; Estevao T. Rafael Pale, National 
Directorate of Mines, written commun., March 15, 2004). 

Gemstones.—The mine output of garnet fell to 440 kg 
in 2003 compared with 1,136 kg in 2002 and 1,447 kg in 
1998. Production fell in 2003 because of rains that shut down 
production at the Cuamba Mine during February, March, and 
April. The production of dumortierite and tourmaline rose 
(table 1). In 2003, reported exports of aquamarine, dumortierite, 
garnet, and tourmaline amounted to less than $100,000 
(International Monetary Fund, 2004a, p. 39; Estevao T. Rafael 
Pale, National Directorate of Mines, written commun., 

March 15, 2004). 

Graphite.—The Ancuabe graphite mine in Cabo Delgado 
Province remained on care-and-maintenance status in 2003 
because of high production costs and low world-market 
prices. Resumption of mining depended upon higher graphite 
prices, access to electricity from Cahora Bassa, and additional 
investment of about $8.5 million (International Monetary Fund, 
2004a, p. 97). 

Stone, Crushed.—Resources from the Muanza, the Nacala, 
and the Salamanga limestone deposits were used for cement 
production at the Dondo, the Nacala, and the Matola cement 
plants, respectively. In 2003, Cimpor acquired additional 
limestone reserves in Mozambique. Limestone production 
increased by 3.6% in 2003 after rising by 78.4% in 2002. 
Production of sand and gravel also increased rapidly as it has 
done in recent years (Cimentos de Portugal, SGPS, SA, 2004; p. 
74). 

Stone, Dimension.—In 2003, the production of granite fell 
to 539 cubic meters compared with 670 cubic meters in 2002; 
exports fell to 330 cubic meters compared with 607 cubic 
meters. The decrease was attributable to the unavailability of 
explosives in the first half of the year. The production of marble 
slabs rose to 10,227 square meters from 9,980 square meters in 
2002. Exports of marble fell by 20% in 2003 and 75% in 2002; 
the decline was partially attributable to competition from South 
African dimension stone producers (International Monetary 
Fund, 2004a, p. 39; Estevao T. Rafael Pale, National Directorate 
of Mines, written commun., March 15, 2004). 


Mineral Fuels 


Coal.—The production of coal has been limited in recent 
years because damage to the Sena rail line during the civil 
war in the 1980s cut off access from the Moatize coalfield 
to overseas markets. Output was 36,742 t in 2003 compared 
with 43,512 t in 2002 and 8,573 t in 1999. Production fell 
in the first half of 2003 because of problems with aging 
equipment. Exports of coal fell to 15,138 t in 2003 compared 
with 35,770 t in 2002; the value of coal exports was $167,000 
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in 2003. Coal was exported to Malawi (Agencia de Informacao 
de Mocambique, 2003a; International Monetary Fund, 2004a, 
p. 38; Estevao T. Rafael Pale, National Directorate of Mines, 
written commun., March 15, 2004). 

In November 2003, Companhia Vale do Rio Doce (CVRD) 
was negotiating with the Government for a 30-year mining 
concession in the Moatize coalfield. CVRD planned to 
rehabilitate mines in Moatize and the Sena rail line, which 
connected the mines with the port of Beira. The company was 
considering the export of 3 Mt/yr of coal to Brazil. The cost of 
the project was estimated to be $700 million. Depending on the 
outcome of the negotiations with the Government, production 
could start by the end of 2006 (Agencia de Informacao de 
Mocambique, 2003a). 

In April 2003, Caminhos de Ferro de Mogambique (CFM) 
(the state-owned railway) started the rehabilitation of 90 
kilometers (km) of the Sena rail line. In November, CFM issued 
an invitation to tender for the remaining 510 km. 

Natural Gas.—Mozambique had natural gas reserves of 
127 billion cubic meters, most of which were in the Pande and 
Temane gasfields. The new pipeline to transport gas from Pande 
and Temane to South Africa was completed 1n 2003; gas would 
be supplied to South Africa starting in the first quarter of 2004. 
Sasol Ltd. of South Africa expected to produce nearly 2.1 billion 
cubic meters of natural gas per year; the company indicated 
that it could increase production to more than 3.1 billion cubic 
meters without further investment. The company planned to 
use gas from Temane to supply its chemical plants. The cost of 
developing Pande and Temane was estimated to be $1.2 billion 
(Radler, 2003; Sasol Ltd., 2003). 

Sasol engaged in further exploration at Pande and Temane 
in 2003. The Gas Authority of India Ltd. was negotiating an 
agreement with the Government for an offshore natural gas 
concession (Africa Energy Intelligence, 2003b; Oil & Gas 
Journal, 2003). 

Petroleum.—Mozambique produced neither crude petroleum 
nor refined petroleum products and relied on imports. Petronas 
of Malaysia explored for petroleum in an offshore block near the 
Zambezi Delta that covered 29,000 square kilometers. In 2003, 
Petronas announced plans to spend $60 million on exploration 
during a period of 8 years. The company planned to drill its first 
deepwater well in 2004. 

In July 2003, Det Norsk Oljeselskap (DNO) of Norway signed 
a production-sharing agreement with the Government for the 
Inhaminga block, which was an onshore block near the port of 
Beira. DNO formed a joint venture with Wilrusco of the United 
States to explore at Inhaminga (Africa Energy Intelligence, 
2003c). 


Infrastructure 


Hydroelectrica de Cabora Bassa of Portugal operated the 
Cabora Bassa dam, which had a capacity of 2,075 megawatts 
(MW). In 2003, production in the electricity sector fell by 
14% because of rehabilitation and modernization at Cabora 
Bassa that reduced the number of generators available for 
production. Exports to Botswana, South Africa, and Zimbabwe 
fell and domestic consumption increased because of economic 
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growth and rural electrification (Agencia de Informacao de 
Mocambique, 2002; International Monetary Fund, 2004a, p. 41). 

The Mozal smelter has increased domestic electricity 
demand to 1,100 MW of capacity from 200 MW. By 2015, 
Mozambique’s demand for electricity was expected to rise to 
the equivalent of 3,000 MW of capacity; the Corridor Sands 
project would consume 155 MW of capacity in the initial phase 
of production before rising to 350 MW at full production. The 
Moma project was expected to consume 20 MW of capacity. 
In August 2003, the Governments of Mozambique and South 
Africa signed a memorandum of understanding to build a 
hydroelectric plant at Mepanda Uncua in Tete Province with 
a capacity of 2,500 MW. The plant was expected to cost $1.3 
billion (Agencia de Informacao de Mocambique, 2002; Africa 
Energy Intelligence, 2003a; Metal Bulletin, 2003c; Mining 
Review Africa, 2003; Tassell, 2003). 

Mozambique had about 30,400 km of roads, of which 
approximately 5,700 km was paved. In 2003, the Government 
rehabilitated 827 km of roads compared with 714 km in 2002 
and 1,096 km in 2001 (International Monetary Fund, 2004a, 

p. 86). Mozambique’s rail network covered about 3,100 km, 
which included the 600-km Sena rail line. The country had 
865 km of natural gas pipelines, 306 km of crude petroleum 
pipelines, and 289 km of petroleum products pipelines; the 
pipeline from Beira to Harare carried petroleum products to 
Zimbabwe (Oil & Gas Journal, 2003). The ports and harbors 
were at Beira, Inhambane, Maputo, Nacala, Pemba, and 
Quelimane; navigable waterways covered about 3,750 km. 


Outlook 


The International Monetary Fund (2004c, p. 206) has 
predicted that Mozambique’s GDP would increase by 8.4% 
in 2004 and 6.8% in 2005. Rising aluminum and natural gas 
production are expected to contribute to economic growth in 
2004. CFM was expected to complete the section of the Sena 
rail line that connects the Dondo cement plant with the Muanza 
limestone quarry by September 2004; cement production costs 
are likely to decline significantly (Agencia de Informacao de 
Mocambique, 2003b; Cimentos de Portugal, SGPS, SA, 2004, 
p. 105; International Monetary Fund, 2004a, p. 49). Cement 
consumption is expected to rise in 2004; the demand for other 
building materials, such as clays, gravel and crushed rock, 
limestone, and marble, could increase as well. 

The outlook for titanium minerals depends heavily upon 
global market trends. In 2003, the market for titanium dioxide 
was in a State of excess supply. Demand for titanium dioxide 


is expected to increase by about 110,000 t/yr, and the market is 
likely to be in balance by 2007 (Mining Review Africa, 2003). 
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TABLE 1 
MOZAMBIQUE: PRODUCTION OF MINERAL COMMODITIES’ 


(Metric tons unless otherwise specified) 


Commodity” 1999 2000 2001 2002 2003 
Aluminum: 
Bauxite 7,883 8,130 8,592 9,119 11,793 
Metal, refined -- 53,800 266,000 273,200 407,400 
Beryl kilograms -- © 18,600 800 54,300 78,300 
Cement, hydraulic thousand tons 216 270 265 285 ' 362 
Clays: 
Bentonite: 
Crude 10,828 16,144 1,357 -- -- 
Processed 360 274 254 580 684 
Brick NA 61,884 ' 63,125 84,024 100,176 
Coal, bituminous 8,573 16,115 27,600 43,512 36,742 
Gemstones: 
Aquamarine kilograms NA 154° 47 26 35:5 
Dumortierite NA 60° 50 40 65 
Garnet kilograms 2,396 ' 547 ' -- 1,136 440 
Tourmaline do. NA 77° 18 124 581 
Gold’ do. 19 23 gf) 17 63 
Graphite, concentrates 4,007 -- -- -- -- 
Natural gas thousand cubic meters 900 "* 912° 1:225°° 2,423 ' 2.522 
Quartz kilograms NA NA 24,765 31,363 41,000 ° 
Salt, marine® 82,000 7,000 10,000 80,000 ' 80,000 
Sands cubic meters NA 299,540 ' 464,684 795,813 1,372,032 
Stone: 
Granite do. NA 796 ' 662 670 539 
Gravel and crushed rock do. 368,554 ' 602,141 * 503,716 ' 795,733 1,050,000 * 
Limestone NA 585,590 ' 729,230 1,301,232 1,348,372 
Marble: 
Block cubic meters 1,256 ' 454° 320 453 452 
Slab square meters 16,296 ' 14,640 ' 15,303 9,980 10,227 
Tantalite kilograms -- ° 25,000 * 27,000 46,900 188,695 


“Estimated; estimated data are rounded to no more than three significant digits. "Revised. NA Not available. -- Zero. 

‘Data available through June 30, 2004. 

"In addition to the commodities listed, construction materials (other clays, sand and gravel, and stone) and tantalum were produced. 
Output is not reported quantitatively, and information was insufficient to make reliable estimates. 


*Does not include unreported production; total output of gold was estimated to be roughly from 360 to 480 kilograms per year. 
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TABLE 2 
MOZAMBIQUE: STRUCTURE OF THE MINERAL INDUSTRY IN 2003 


(Metric tons unless otherwise specified) 


Commodity Major operating companies Location of main facilities Annual capacity 

Aluminum Mozal SARL (BHP Billiton plc, 47.11%; Mitsubishi Maputo 506,000 
Corporation, 25%; Industrial Development 
Corporation, 24.04%; Government, 3.85%) 


Bauxite E.C. Meikles (Pty.) Ltd. of Zimbabwe Monte Snuta 12,000 ° 
Bentonite Cia Desenvolvimento Mineira Boane NA 
Cement Cimentos de Mocambique, SARL (Cimentos Dondo, Matola, and Nacala 760,000 


de Portugal, SGPS, SA, 51%) 
Coal, bituminous Carbomoc Moatize 60,000 


Graphite Kenmare Resources plc Ancuabe” 10,000 
Marble, block cubic meters §Marmonte E.E. Montepuez 1,500 
Natural gas million cubic meters Sasol Ltd. (50%); 1Gas Pty. Ltd. (25%); Empresa Temane 3,100 
Nacional de Hidrocarbonetos de 
Mocambique (25%). 
Tantalite kilograms Fleming Family & Partners Marropino 90,000 ° 
Do. do. Hegemony Resources Naquissupa NA 
NA Not available. 
'Shut down in 2001. 


*On care and maintenance since 1999. 
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Commodity 

Bentonite 
Beryllium 
Coal 

Do. 

Do. 

Do. 
Columbium (niobium) and tantalum 


Do. 


Gold: 


Placer 


Lode 


Graphite 


Do. 


Natural gas 


Titanium and zirconium 
Do. 


NA Not available. 
' Abbreviations used in this table for commodities are as follows: Au--gold; BeO--beryllium oxide; Nb,O,--columbium (niobium) oxide; and 


TABLE 3 


MOZAMBIQUE: MINERAL RESOURCES IN 2003' 


Deposit 
Boane 
Monea, Morrua, and Muiane 
Moatize 
Minjova 
Mucanha-Vuzi 
Maniamba 
Marropino 


Morrua 


Tonnage 
7.1 Mt 
NA 
7,200 Mt 
7,100 Mt 
3,600 Mt 
230 Mt 
22 Mt 


7.5 Mt 


Chimezi, Inhamurra, Muza, and 
Revue Rivers 

Chimezi, Chua, Mangota, and 
Penhalonga/Revue 

Cabo Delgado Province 

Satemua 

Pande and Temane 

Corridor Sands: 
West Block 


East Block 


110 million cubic meters 


3.5 Mt 


33 Mt 
5.6 Mt 
130 billion cubic meters 


1,800 Mt 


910 Mt 


Other areas 
Moma 


14,000 Mt 
2,100 Mt 


r 


Grade Mineral content 

NA NA. 

NA 3,100 t BeO 

NA NA. 

NA NA. 

NA NA. 

NA NA. 

108 g/t Nb,O,; 2,400 t Nb,O;; 

254 g/t Ta,O, 5,500 t Ta,Os. 
88 g/t Nb,O;; 660 t Nb,O;; 

661 g/t Ta,O, 5,000 t Ta,Os. 
0.25 g/m° 25 t Au. 
6.7 g/t Au 22 t Au. 

15% graphite 4.9 Mt graphite. 
6.3% graphite 340,000 t graphite. 
NA NA. 


4.14% ilmenite; 
0.02% rutile; 
0.15% zircon 


73 Mt ilmenite; 
350,000 t rutile; 
2.6 Mt zircon. 


3.8% ilmenite 

NA 

3% ilmenite; 
0.08% rutile; 
0.18% zircon 


34.5 Mt ilmenite. 


1.8 Mt rutile; 
3.9 Mt zircon. 


Ta,O,--tantalum oxide. Abbreviations used in this table for units of measurement are as follows: g/m’--grams per cubic meter; g/t--grams per metric ton; 


Mt--million metric tons; t--metric tons; m’--cubic meters. 


Sources: Afonso, R.S., and Marques, J.M., 1998, Recursos minerais da Republica de Mocambique [Mineral resources of the Republic of Mozambique]: 
Maputo, Mozambique, Direccao Nacionalde Geologica, 150 p. 


Kenmare Resources plc, 2003a, Annual report—2002: Dublin, Ireland, Kenmare Resources plc, 36 p. 


Radler, Marilyn, 2003, Worldwide reserves grow; oil production climbs in 2003: Oil & Gas Journal, v. 101, no. 49, December 22, p. 43-47. 


Ruffini, Antonio, 1998a, Mozambican focus on heavy minerals, coal: African Mining, v. 3, no. 1, January-February, p. 45-46, 52. 
Ruffini, Antonio, 1998b, Rehabilitating Mozambique’s coal sector: African Mining, v. 3, no. 1, January-February, p. 47-48. 


WMC Resources Ltd., 2003, Corridor Sands: Southbank, Australia, WMC Resources Ltd., brochure, January, 9 p. 
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THE MINERAL INDUSTRY OF NAMIBIA 


By George J. Coakley 


Namibia is located on the southwestern coast of Africa 
between South Africa and Angola. The 825,418-square- 
kilometer (km?) country had an estimated population of 1.95 
million in 2003. Based on purchasing power parity estimates for 
2003, the gross domestic product (GDP) was $13.72 billion and 
the GDP per capita was about $7,100.' The GDP growth rate in 
real terms was 3.3% for the year, and inflation dropped sharply 
from 12.8% in January to 2.1% in December 2003 as food 
shortages and price inflation were brought under control. The 
Namibian dollar, which was pegged to the South African Rand, 
appreciated by 19.8% in 2003 following a 22.8% appreciation 
during 2002. Similar to the minerals economy of South 
Africa, the exchange rate differential led to the reduction of 
local currency obtained from U.S. dollar-denominated mineral 
commodity export sales and had a negative impact on mining 
operations in Namibia. The mineral industry of Namibia, which 
employed more than 6,600 workers, provided about two-thirds 
of exports by value and 20% of the country’s GDP. Diamond 
remained the most important sector of the mining industry 
followed by uranium, for which Namibia ranked as the world’s 
sixth leading producer. The contribution of zinc to the economy 
will increase significantly as the Skorpion zinc operation builds 
up to full operating capacity in 2006. Namibia was also the 
second leading producer of salt in Africa after Tunisia. Other 
important mineral products included copper, dimension stone 
(granite and marble), fluorite, gold, lead, and silver (Bank of 
Namibia, 2004§?; U.S. Central Intelligence Agency, 2004§). 
More than $35 million was spent on exploration during 2003, 
with more than 80% of this amount devoted to offshore marine 
diamond exploration. 


Government Policies and Legislation 


The basic mining law is the Minerals (Prospecting and 
Mining) Act No. 33 of 1992, which took effect on April 1, 1994. 
An accompanying Mining (Taxation) Act sets forth revised 
fiscal and royalty provisions for the industry, and section 
138A of the Act outlines mine health and safety regulations. 
Amendments to the the Mining (Taxation) Act had been under 
consideration since 2000 and a draft revised Mining Act was 
expected to be presented to the Minister of Mines and Energy 
by March 2004. A new minerals policy designed to ensure 
the sustainable contribution of minerals to the socio-economic 
development of Namibia was approved in March 2003 and 
was available for reference at the Ministry of Mines and 
Energy’s Web site (Minister of Mines and Energy, 2003§). The 
Diamond Act No. 13 of 1999 regulates and controls the holding, 


'Where necessary, values have been converted from Namibian dollars 
(N$) to U.S. dollars (US$) at the rate of N$7.4968=US$1.00 for 2003 and 
N$10.468=US$1.00 for 2002. 


*References that include a section mark (§) are found in the Internet 
References Cited section. 
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transport, and further processing of diamond through a system 
of licenses approved by the Diamond Commissioner. The Act 
also establishes a Diamond Board, a Diamond Board Fund, 
and a Diamond Evaluation Fund. Diamond exploration and 
mining licensing are administered separately by the Office of 
the Mining Commissioner. The Diamond Act requires diamond 
mining companies to pay an overall income tax of 55% of 
taxable income, plus a 10% royalty on the market value of 
diamond shipped and sold. The Income Tax Act provides that 
this 10% surcharge be credited against the income tax payable 
by diamond mining companies. 

Petroleum exploration and development are regulated by the 
Petroleum (Taxation) Act No. 3 of 1991 and its regulations, 
which mandate an income tax and an additional profits tax 
(APT), and the Petroleum (Exploration and Production) Act 
No. 2 of 1991, which authorizes the Government to collect 
a 12.5% royalty on petroleum production. The Petroleum 
Laws Amendment Act 24 of 1998 amends the 1991 Petroleum 
(Exploration and Production) Act No. 2 and the 1991 Petroleum 
(Taxation) Act No. 3; the amendment, along with the Model 
Petroleum Agreement of September 1998, is designed to provide 
additional incentives to attract new foreign investment. The 
Petroleum Laws Amendment Act of 1998 introduced a number 
of new incentives, which include a reduction of royalties 
on the value of oil and gas production from 12.5% to 5%; 

a reduction of the petroleum income tax from 42% to 35%; 
allowance for an annual writeoff of all exploration and operating 
expenditures; and the introduction of an additional profits tax 
that will have a three-tiered rate system that will be triggered 
when licensees earn an after-tax real rate of return of 15%, 20%, 
and 25%, respectively. A draft Gas Act, which had been under 
consideration since 2000, was not acted upon during 2003. 

The Foreign Investment Act of 1990 offers prospective 
investors a package of incentives, such as repatriation of profits, 
security of title and tenure, availability of foreign exchange, 
international arbitration, and fair compensation in case of 
expropriation. 

The Ministry of Mines and Energy is responsible for making 
and enforcing policies related to minerals and energy. Within 
the Ministry and attached to the Permanent Secretary are the 
Diamond Board, the Mining Advisory Board, and the National 
Energy Council, all of which have Government and private- 
sector representation. The National Petroleum Corp. of Namibia 
(NAMCOR) and the Namibia national electric utility NamPower 
also are part of the ministry. The five main directorates in the 
ministry are Administration and Finance, Diamond Affairs, 
Energy, Geological Survey, and Mining. The three main 
functions of the Mining Directorate are to evaluate and control 
mineral license applications; ensure adequate safety standards 
in mining operations; and collect, analyze, and disseminate 
production statistics. An Ancillary Rights Commission within 
the Ministry handles dispute arbitration. 


The Namibia Ministry of Trade and Industry (2003b§) 
actively promoted foreign investment to develop the mining 
sector. Various projects listed on its Web site included 
development of several new copper mines for Ongopolo; a 
semiprecious gemstone cutting and polishing plant; an agate, 
amethyst, and quartz property in the Brukaros Mountains; 
expansion of the Cape Cross salt operation to 500,000 metric 
tons per year (t/yr) from 50,000 t/yr; a copper-silver tailings 
retreatment project at Klein Aub; assistance to Savannah Marble 
CC to develop marble quarries at Karibib; a project to reactivate 
the Usakos Wollastonite Mine; and a project to recover 
germanium from Tsumeb smelter slags. 

The principle legislative documents that govern mineral and 
energy development in Namibia are available on the Ministry of 
Mines and Energy Web site at http://www.mme.gov.na/mines/ 
index.html. 


Environmental Issues 


As one of the major sectors of the economy, the mining 
industry played an active role in funding conservation awareness 
and environmental education programs. Some of Namibia’s 
mines were located in or close to one of the world’s oldest 
deserts, the Namib, which is host to a number of extremely rare 
species of plant and animal life. Because this unique habitat is 
one of Namibia’s most valuable tourist assets, the ecosystem 
continued to be monitored closely by the local and international 
scientific and conservation communities. The competition for 
limited water resources between human and industrial uses 
remained an ongoing environmental concern for the country. 

In addition to the desert, Namibia possesses several wetland 
areas of international repute, particularly the Etosha Salt 
Pan, the Kavango/Caprivi region, the Walvis Bay lagoon, 
Sandwich Harbor, and the mouths of the Orange and the 
Kunene Rivers. The fragile nature of these desert and wetland 
ecosystems must be taken into account during the consideration 
of any infrastructure projects, such railroads or pipelines, 
between Walvis Bay and northeastern Namibia and Botswana. 
Comprehensive studies were undertaken to assess the effects of 
marine mining operations on these areas and, in particular, the 
effect of changes in tidal patterns caused by the disposal of fine 
sediments during offshore mining. In addition, work was being 
carried out to assess the extent of interaction between marine 
mining activities and the local fishing (mainly lobster) and 
mariculture (oyster and mussel production) industries to provide 
information that could be used to help these industries develop 
and coexist with minimal adverse effects upon each other. 


Production and Trade 


During 2003, mineral production results were mixed, as 
copper, diamond, fluorspar, gold, and uranium experienced a 
from 2% to 13% decline in output. The 10% drop in domestic 
blister copper production was compensated for by increased 
import of copper concentrates from the Dikulushi Mine in 
the Democratic Republic of the Congo [Congo (Kinshasa)] 
for toll smelting. Uranium continued to be affected by weak 
international demand. The liquidation of the assets of Namibian 
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Minerals Corp. (Namco), which was a United Kingdom-based 
firm that had been listed on the Namibian and the Toronto stock 
exchanges, in November 2002 led to a 5% drop in the national 
production of diamond. Lead, silver, and zinc production 
increased significantly as the Rosh Pinah Mine increased its 
concentrate output by more than 40%, and the startup Skorpion 
Project began ramping up its production of refined zinc. The 
51% increase in silver contained in base-metal concentrates 
between 2002 and 2003 may be attributed, in part, to the 
unusually high silver content of the imported Dikulushi copper- 
silver concentrates. 

According to the Bank of Namibia (2004§), the merchandise 
trade deficit increased to $466 million in 2003 from $173 
million in 2002. Total merchandise exports in 2003 were valued 
at $1,260.6 million, of which diamond accounted for $515.5 
million (41%); other mineral commodities, chiefly uranium, for 
$184.2 million (15%); and manufactured products, for $356.4 
million (compared with $163 million in 2002). The increased 
value of manufactured product exports, which included 
processed copper and zinc, was due to the new Skorpion zinc 
development. The decline in diamond export revenues to 
41% of total export revenues compared with 50% in 2002 was 
partially attributable to the bankruptcy and liquidation of the 
Namibian Diamond Corp. Total merchandise imports were 
valued at $1,367.7 million in 2003, of which fuel and energy 
products accounted for less than 10%. The United States and 
the five member countries of the South African Customs Union 
(SACU) (Botswana, Lesotho, Namibia, South Africa, and 
Swaziland) began negotiating a free trade agreement (FTA) 
in June 2003. A SACU-U:S. FTA, along with the existing 
U.S. African Growth and Opportunity Act, could shift the 
relationship of the two blocs from aid dependency to one based 
on mutual trade. SACU was also negotiating similar trade 
agreements with El] Mercado Comun del Sur (Mercosur), which 
was the Latin American trade bloc comprised of Argentina, 
Brazil, Paraguay and Uruguay, and the European Free Trade 
Association, which comprised Iceland, Liechtenstein, Norway, 
and Switzerland. 


Commodity Review 
Metals 


Copper.—Ongopolo Mining and Processing Limited, which 
was a partnership between managers of the former Tsumeb 
Copper Limited (TCL) and the National Union of Namibian 
Workers (NUMW), continued to operate the Tsumeb copper 
smelter and the Khusib Springs, the Kombat, and the Otjihase 
copper-lead-silver mines during 2003. According to the 
Chamber of Mines of Namibia (2004), production of blister 
copper at the Tsumeb smelter declined by about 2% to 26,036 
metric tons (t) from 26,703 t in 2002; nearly 40% of blister 
copper production came from imported toll concentrates from 
Congo (Kinshasa), South Africa, Zambia, and Zimbabwe. 
Blister copper production in 2003 also yielded 18.14 t of silver 
and 127 kilograms (kg) of gold. The company completed the 
upgrade of the Tsumeb concentrator and planned to refurbish 
the copper smelter and to reestablish the lead treatment and 
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refining plant at Tsumeb. At Ongopolo’s mine operations during 
2003, the Kombat Mine experienced a 30% drop in the gross 
weight of copper concentrates to 16,701 t; the Otjihase Mine 
produced 35,500 t of copper concentrates and 31,786 t of pyrite 
concentrates. A small open pit mine that was started up in 2003 
at Otjihase will supplement underground production. The new 
Tsumeb West Mine came into production in 2003 to replace 

the Khusib Springs Mine; 12,657 t of copper concentrates 

was produced. In other development projects, the company 
completed 60% of shaft development at the Asis Far West 
exploration shaft, which was expected to be operational by 
yearend 2004. The first phase of mining and metallurgical 
testing was completed at the Tschudi Mine, and feasibility 
studies would continue through 2004. An estimated $30 million 
would be needed to develop the Tschudi Mine (Chamber of 
Mines of Namibia, 2004). 

The joint venture between Ongopolo and ZincOx Resources 
Plc of the United Kingdom was expected to complete its 
feasibility study by yearend 2004. The study would evaluate the 
potential for extracting germanium from the old Tsumeb slag 
dumps using the existing Ausmelt furnace at Tsumeb to reduce 
the slag to a zinc-rich oxide dust. 

Gold.—AngloGold (Namibia) Pty. Ltd. held a 100% interest 
in the Navachab gold mine near Karibib. The Navachab Mine 
accounted for nearly 95% of national gold output, and the 
remainder came as a byproduct of copper mining. Navachab 
had the capacity to treat 1.32 million metric tons per year 
(Mt/yr) of ore. Production in 2003 was 2,298 kg compared 
with 2,650 kg in 2002. The decrease was attributable to lower 
ore throughput and lower recovery grades. After 14 years of 
using a contract miner, AngloGold began to do its own mining 
at Navachab during 2003. Lower production was expected 
during 2004 as the company focused on overburden-stripping 
of its Eastern Pushback project. The pushback was intended to 
extend the pit 80 to 90 meters (m) to the east and increase the 
depth from 190 m to 230 m. The project was expected to extend 
the life of the mine from 2005 to at least 2013, with a possible 
further extension to 2020, and to increase planned production 
from 6,345 kg of gold between 2003 and 2005 to 20,500 
kilograms per year (kg/yr) of gold between 2005 and 2013. The 
capital cost of new mining equipment and the expansion project 
was estimated to be $100 million by the Chamber of Mines of 
Namibia (2004). As of yearend 2003, mineral reserves were 
reported to be 1.3 Mt of proven reserves at a grade of 1.38 
grams per metric ton (g/t) gold and 10.1 million metric tons 
(Mt) of probable reserves at a grade of 1.81 g/t gold. Mineral 
resources, which included reserves, were reported to be 8.7 
Mt of measured resources at a grade of 0.79 g/t gold, 56.9 Mt 
of indicated resources at a grade of 1.31 g/t gold, and 60.8 Mt 
of inferred resources at a grade of 1.04 g/t gold. Resource 
estimates were based on a $350 per ounce gold price and a 0.8- 
to 0.9-g/t gold cutoff grade (Tassel, 2003a; AngloGold Limited, 
20048). 

The Canadian company Boulder Mining Corp. explored 
for iron oxide-copper-gold deposits at its Teverede project in 
northwestern Namibia. Drilling of geochemical and gravity 
anomalies began in September 2003 (Boulder Mining Corp., 
20048). 


NAMIBIA—2003 


Lead and Zinc.—Skorpion Zinc (Pty.) Ltd., which was 
100% owned by Anglo American plc, continued to develop the 
$454 million Skorpion zinc mine and refinery project, which 
was located approximately 85 kilometers (km) northeast of 
Oranjemund and 25 km north of Rosh Pinah. First metal was 
produced at the site in May 2003. Mechanical and equipment 
problems delayed the full rampup of production by at least 
3 months to March 2004. When completed, Skorpion will be 
the largest zinc solvent-extraction operation in the world, and 
will produce 150,000 t/yr of special high-grade zinc during 
a mine life of at least 15 years. Anglo American reported 
Skorpion mineral reserves at yearend 2003 to be 11.2 Mt of 
proven reserves at a grade of 11.4% zinc and 9.5 Mt of probable 
reserves at a grade of 9.69% zinc (Anglo American plc, 20048). 

Rosh Pinah Zinc Corporation (Pty.) Ltd., which was owned 
by Kumba Resources of South Africa, operated the Rosh 
Pinah underground zinc mine. During 2003, Rosh Pinah 
increased production of zinc concentrates by 39% to 107,920 t 
that contained 58,352 t of zinc, 2,147 t of lead, and 8.12 t of 
silver; and production of lead concentrates by 30% to 31,453 t 
that contained 16,635 t of lead, 2,148 t of zinc, and 18.84 t of 
silver. The higher production rates were attributable to the 
mining of higher grade ores and production debottlenecking. 
An accelerated mine exploration and development program 
was started to keep up with the higher ore-production rates. 
Concentrates were sent through Walvis Bay to Kumba’s Zincor 
refinery in South Africa for treatment and accounted for nearly 
40% of Zincor’s feedstock. Kumba also began a 2-year program 
to upgrade the surface of the main ore transport road from Rosh 
Pinah to Aus from gravel to tar (asphalt) (Chamber of Mines of 
Namibia, 2004). 

Silicon.—Namibia Metals (Pty) Ltd. had proposed building a 
$50-million silicon-metals plant at Omaruru in 2000 but faced 
problems arranging financing. As a result, in 2001, the Ministry 
of Mines and Energy withdrew Namibia Metals’ mineral rights 
to the quartz deposit at Omaruru and transferred them to a new 
company, Ozondje Mining. In February 2004 following a failed 
10-year effort to develop the project and an acrimonious legal 
battle in 2002-03, the Namibian High Court ruled in favor of the 
Ministry of Mines and Energy’s action (Dentlinger, 2004§). 

Tin and Tantalum.—During 2002, a small tantalite mine 
was opened by the Albaca Mining Company [a subsidiary of 
Central African Mining and Exploration Co. PLC (CAMEC) 
of London]. The Three Aloes Mine, which was located 10 km 
south of Uis, produced 1.5 metric tons per month (t/mo) of 
tantalite concentrate and was capable of increasing production 
to 3 t/mo of tantalite concentrate. CAMEC also bought 
concentrates from local artisanal miners, who produced about 
400 kg per month of salable concentrate. CAMEC also held 
interests in the Falcon, the Goantagab, and the Strathmore tin- 
tantalite prospects. CAMEC had outlined 1.5 Mt of pegmatitic 
material at Falcon and planned to begin mining there in 2003 
at a rate of 40 metric tons per hour to yield 7 t/mo of tantalite 
concentrates at 36% Ta,O, and 6 t/mo of tin concentrates at 60% 
SnO,. After a brief but nearly six-fold run-up in tantalum prices 
to more than $200 per pound during 2000, several companies, 
which included IMG Tantalum and AFB Exploration (Pty) 

Ltd. of Germany, looked to reopen old tantalum pegmatite 
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areas in the Tantalite Valley in the Karas region, which were 
located just north of the Orange River. The return of market 
prices to normal levels beginning in 2001, however, removed 
the incentive for new tantalum exploration and development 
(Tassel, 2003d). 

Uranium.—Ro6ssing Uranium Ltd., which was owned by 
Rio Tinto ple of the United Kingdom (68.6%), was the sixth 
leading producing uranium mine in the world and the second in 
Africa after Niger. It produced 2,401 t of uranium oxide from 
19 Mt of rock in 2003, which was a 12% decline from that of 
2002 (Uranium Information Center, 2004§). The uranium oxide 
was exported to central Europe, North America, and Southeast 
Asia for use in generating electricity in nuclear powerplants. 
The company operated at a loss in 2003, but as the uranium 
market improved, Rdssing expected to produce about 3,050 t 
of uranium oxide in 2004, which was still only about 67% of 
its capacity. During 2003, the company replaced its tailings 
pumping system with an overland belt conveyor at one of the 
world’s largest open pit mines and moved more than 25 Mt/yr of 
ore and waste material. The high cost of imported sulfuric acid 
could lead Réssing to restart its acid plant, which would use 
feed from Ongopolo’s pyrite production. The mine consumed 
about 180,000 t/yr of sulfuric acid for use in leaching the ore. 
A feasibility study on expanding the open pit 300 m to the 
south, thus expanding the crushing plant and the mining fleet 
and updating the process technology aimed at extending the 
mine life until at least 2020, was completed in 2003. The plan 
anticipated a return to full production and would double tonnage 
mined to 55 Mt/yr. A go-ahead decision was subject to the right 
economic conditions being in place (Tassel, 2003c; Chamber of 
Mines of Namibia, 2004; Réssing Uranium Ltd., 20048). 

Paladin Resources Ltd. of Australia was scheduled to begin 
a feasibility study in April 2004 on developing the Langer 
Heinrich open pit uranium mine. The yearlong study would be 
based on a production rate of 1000 t/yr of uranum oxide at an 
average Sales price of $20 per pound during a mine life of 10 
years. If approved, the mine could be in production by 2006. 
The Langer Henrich deposit is located about 80 km northeast of 
Walvis Bay. It was described as a surficial uranium deposit with 
carnotite mineralization associated with calcite and dolomite in 
a paleoriver channel that was 15-km long and up to 45-m deep 
(Paladin Resources Ltd., 2004; Markwell, 20048). 


Industrial Minerals 


Cement.—The Namibia Ministry of Trade and Industry 
sought investment partners for Omega Cement Co. (Pty.) Ltd. to 
build a 200,000-t/yr cement plant in Namibia, which would help 
save the country approximately $13 million per year in cement 
imports (Namibia Ministry of Trade and Industry, 2003a$). 

Diamond.—Diamond accounted for about 41% of total 
exports by value in 2003, while production of diamond 
decreased by more than 4% to 1,481,489 carats, of which 
46% came from marine sources. Namdeb Diamond Corp. 

(Pty.) Ltd. (Namdeb), which was established in 1994 as a 
50-50 joint venture between De Beers Centenary AG and the 
Namibian Government, was the leading diamond producer. 
During 2003, Namdeb produced 1,454,756 carats, of which 
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807,139 carats was from onshore marine mining; 602,037 
carats, from De Beers Marine Namibia (formerly Debmarine) 
deepwater mining; and 45,450 carats, from beach and shallow 
water mining. During 2003, Namdeb began a $50-million 
expansion of its Elizabeth Bay operations and acquired two 
offshore mining vessels, the MV Ya Toiva, which was one of the 
liquidated Namco assets, and the MV Gariep, which had been 
converted to a drilling ship. The addition of these two vessels 
was expected to expand marine mining production by 160,000 
carats during 2004. The Elizabeth Bay project will involve 
conversion to a wet-processing system to permit recovery 

of diamond from cemented and clay-based materials, which 
could extend the life of the mine by an additional 10 years. 

An $11 million Pocket Beaches Project was expected to begin 
mining a number of small bay deposits that are located between 
prominent headlands. The Pocket Beach mining was scheduled 
to begin in 2004, and the ore would be processed in mobile 
units onsite. De Beers Marine Namibia, whose 2003 production 
was up 17% from 513,053 carats in 2002, spent more than $13 
million to delineate future mining areas. De Beers Marine also 
acquired the seabed-crawler NamSSol II (Nam 2) from Namco 
liquidators for $20 million (Chamber of Mines of Namibia, 
2004; De Beers Consolidated Mines Ltd., 2004§). 

Faced with increasing financial problems, which included 
$50 million of debt, Namco ceased operations at the end of 
November 2002, and the company’s debtors liquidated Namco 
assets in 2003. Namco had produced 235,616 carats of diamond 
from its offshore marine operations in 2002. As part of the 
liquidation, the Leviev Group of Israel, through LL Mining, 
established a new company, Sakawe Mining Corp. (Samicor). 
In July 2003, the Leviev Group purchased Namco and Island 
Diamonds and thereby acquired 13 mining and 23 exploration 
licenses. Samicor planned a 30-month exploration program 
to identify reserves of 1.2 million carats of marine diamond, 
which would be sufficient to produce at a rate of 150,000 carats 
per year. In July, Samicor purchased the MV Namibian Gem, 
and renamed it the MV Sakawe Miner and chartered the MV 
Kovambo. In November 2003, the company purchased a second 
vessel, the MV Sakawe Explorer. After it outfitted the vessels, 
Samicor expected to start exploration and mining operations 
in the second quarter of 2004 (Chamber of Mines of Namibia, 
2004). 

Diamond Fields (Namibia) (Pty) Ltd., which was owned by 
Diamond Fields International Ltd. (DFI) of Canada, recovered 
16,762 carats of diamond in 2003 compared with 25,401 carats 
in 2002 at its Marshall Fork and Diaz 12 marine deposits. The 
reduced recovery resulted from a 6-month midyear hiatus in 
mining that took place while the marine mining subcontractor 
was changed to a new South African empowerment company, 
Lazig Marine (Pty) Ltd., and the mining vessel MV Anya 
was refurbished. In January 2004, DFI suspended mining 
operations owing to high operating costs that resulted from the 
unfavorable Rand/dollar exchange rate. In January 2004, DFI 
entered a joint-venture agreement with Samicor to carry out 
diamond mining operations on a 50-50 basis on DFI’s marine 
license ML111 near Luderitz, using the charter vessel MV 
Kovambo and a third generation seabed crawler. Following 
refurbishment of the MV Kovambo in South Africa, mining 
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was expected to begin by June 2004. DFI’s share of mining 
costs would be capped at $400,000 per month. The agreement 
was for 6 months, and DFI would have sole option to renew for 
an additional 6 months (Chamber of Mines of Namibia, 2004; 
Diamond Fields International Ltd., 2004$). 

Diaz Exploration (Pty.) Ltd. reported production of 9,971 
carats from offshore operations during 2003 compared 
with 12,683 carats during 2002. Afri-Can Marine Minerals 
Corporation of Canada held options and joint-venture 
agreements with several Namibian empowerment groups 
that controlled 28 marine concessions and covered 26,500 
km’. During 2003, Afri-Can focused its exploration efforts on 
offshore block J (Woduna concession) north of Hottentot Bay 
where 84 gem-quality diamonds that weighed 11.2 carats were 
collected during Phase 2 sampling. In January 2004, Afri-Can 
also agreed to acquire a 75% interest in the Gibeon kimberlite 
field in southcentral Namibia (Afri-Can Marine Minerals 
Corporation, 2004§). 

Reefton Mining NL of Australia through its Namibian 
subsidiary Storm Diamond Mining (Pty.) Ltd. held three 
exploration licenses for diamond that covered 200 km of coastline 
beaches along the Skeleton Coast. During 2003, Storm continued 
to sample and trench the beach terraces with its own screening 
and portable 10-metric-ton-per-hour gravel-washing dense-media 
separation plant. By yearend, the company had recovered 590 
high-quality diamonds that weighed 141.75 carats. Also, at 
yearend, Storm considered initiating a feasibility study to assess 
the capital and operating costs to install a 1-Mt/yr operation to 
process diamondiferous beach sands and gravels. Reefton also 
held several gold, rare-earth, and tantalite exploration licenses in 
Namibia (Reefton Mining NL, 20048). 

On the value-added side, NamGem Diamond Manufacturing 
Co. exported 30,000 polished stones during 2003. Namgem 
also signed a 2-year agreement with Lazare Kaplan International 
to assist with a premium marketing program and with upgrading 
skill levels at the cutting and polishing factory beginning in 
January 2004 (Chamber of Mines of Namibia, 2004). The 
Leviev Group also planned to open a new $6.5 million diamond 
cutting and polishing plant in Windhoek by June 2004 to process 
diamond recovered by its mining subsidiary, Samicor. The plant 
will be capable of processing from 300,000 to 360,000 carats of 
diamond per year (IDEX Online News Room, 20048). 

Fluorspar.—Okorusu Fluorspar (Pty.) Ltd. was operated as a 
captive mine to supply fluorspar to its parent company Solvay 
AG of Germany. Okorusu is located about 60 km north of 
Otjiwaraongo. The processing flow sheet was custom designed 
to handle the complex mineralogy of the carbonatite-hosted 
fluorite deposits at Okorusu. During 2003, however, Okorusu 
encountered a zone of high iron content in its ore that required 
an adjustment to its flotation plant flow sheet. As a result, 
production of acid-grade fluorspar reached only 79,349 t, which 
was short of its expansion goal. An upgraded mining-truck fleet 
and new milling and flotation facilities were designed to bring 
production levels to 95,000 t/yr of acid-grade fluorspar in 2003 
and 100,000 t/yr in 2004. Reserves were sufficient to maintain 
production at 100,000 t/yr of concentrate for 15 years. Ore was 
trucked 20 km from the mine to a rail siding and then railed 
to Walvis Bay for export. The company ended exploration 
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of the Omburu fluorspar prospect, which was located 30 km 
east of Omaruru in the Erongo region, because indicated ore 
reserves were too small to support development (Tassel, 2003b; 
M. Dawes, Okorusu Fluorspar (Pty.) Ltd., written commun., 
February 5, 2004). 


Mineral Fuels 


Namibia, which had no domestic production of coal, gas, or 
oil, was import-dependent for most of its energy needs. The 
hydroelectric dam at Ruancana provided 249 megawatts (MW) 
of power, and an additional 600 MW was imported from South 
Africa under arrangements with Eskom Ltd. and the South 
African Power Pool. The country’s hopes for meeting future 
energy requirements rested on development of its hydroelectric 
potential and extensive offshore gas reserves. Shell Exploration 
and Production Namibia B.V. (75%), ChevronTexaco Corp. 
(12.5%), and Energy Africa Ltd. (12.5%) held the rights to the 
offshore Kudu gasfield. The Government and Shell examined 
the potential for developing this resource for more than 8 
years, but were unable to work out the right combination of 
financing and supporting projects to justify the multibillion- 
dollar investment required for its development. The project 
experienced a setback in September 2002 when Shell 
withdrew and again in December 2003 when ChevronTexaco 
relinquished its interests. According to the U.S. Energy 
Information Administration (2004§), proven reserves at Kudu 
were estimated to be 36.8 billion cubic meters, which was well 
short of the 142 billon cubic meters needed for the proposed 
$2.5 billion floating liquefied natural gas (LNG) facility. The 
cost of the first phase of Kudu’s development, which involved 
piping gas ashore to an 800-MW power station at Oranjemund, 
was estimated to be $400 million. In January 2004, Namcor 
acquired a 10% interest in the offshore Kudu gasfield license; 
the remaining 90% interest was held by the South A frica- 
based/Malaysian-owned Energy Africa Ltd.. Two groups were 
active in petroleum exploration—Vanco Energy of the United 
States, which drilled in block 1711 (Kunene Prospect) in the 
northernmost Namibian area where reserves were estimated to 
be 700 million barrels of oil and 170 billion cubic meters of gas, 
and a joint venture between the First African Oil Corporation 
and Namcor that held the license on eight blocks in the Namibe 
Basin, which straddles the maritime border between Angola 
and Namibia. The Namibe Basin license area was jointly 
administered by the two countries (U.S. Energy Information 
Administration, 20048). 


Outlook 


The long tradition of mining in Namibia is being given a 
substantial renewal since the reopening of the Tsumeb mines 
and smelter in 2000, the opening of the new Skorpion zinc 
project in 2003, the expansion of fluorspar and gold mines, 
and the continued success of offshore diamond exploration and 
development. These successes and higher world commodity 
prices are encouraging further exploration for base metals, 
diamond, and gold. Although offshore diamond production 
experienced some setbacks in recent years owing to technical 
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or business reasons, the potential for development of diamond 
resources remains strong and production is expected to start 
increasing in 2004 and 2005 as new players enter the sector. 
Such new mine developments, along with the potential for new 
value-added manufacturing, metal-processing, and gemstone 
cutting and polishing industries, should keep the minerals sector 
a central part of the economy of Namibia for the foreseeable 
future. The Government’s ability to attract new investment to 
harness the natural gas and hydroelectric power potential of the 
Kunene River will strongly influence future economic growth. 
A restructuring of the Kudu gas project ownership during 2004 
may encourage a new investment approach to its development. 
In the longer run, greater development of the regional 
transportation infrastructure in northern Namibia, stimulated 
by the completion of the Trans Kalahari and Trans Caprivi 
highways, could see Walvis Bay become a significant export 
route for new mineral developments in Angola and in the 
landlocked countries of Botswana and Zambia. With a climate 
that is among the driest in the world, Namibia will continue 
to deal with the lack of water resources as a constraint on 
development. 
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Major Sources of Information 


Association of Prospectors and Miners of Namibia 
P.O. Box 5059 
Windhoek, Namibia 
Telephone: (264) 61 34978 
Fax: (264) 61 32809 
The Chamber of Mines of Namibia 
P.O. Box 2895 
Windhoek, Namibia 
Telephone: (264) 61 237-925/926 
Fax: (264) 61 222-638 
E-mail: chammin@mweb.com.na 
Geological Survey of Namibia 
Private Bag 2168 
1 Aviation Road 
Windhoek, Namibia 
Telephone: (264) 61 208-5111 
Fax: (264) 61 249-146 
Internet: http://www.gsn.gov.na 
Ministry of Mines and Energy 
Private Bag 13297 
1 Aviation Road 
Windhoek, Namibia 
Telephone: (264) 61 226-571 or 284-8111 
Fax: (264) 61 238-643 
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Ministry of Trade and Industry 

Private Bag 13340 

Windhoek, Namibia 

Telephone: (264) 61 229-933 

Fax: (264) 61 220-227 

Internet: http://www.republicofnamibia.com 
Namibia National Small Miners Association 

P.O. Box 7289 

Windhoek, Namibia 

Telephone: (264) 61 31088 

Fax: (264) 61 31188 


Major Publications 


Chamber of Mines of Namibia: Annual Report. 

Geological Survey of Namibia, 1992: The Mineral Resources of 
Namibia, 598 p. 

Ministry of Mines and Energy, Namibia: List of producing 
mines, accessible at URL http://www.mme.gov.na/mines/ 
mines-and-products.html. 


TABLE 1 
NAMIBIA: PRODUCTION OF MINERAL COMMODITIES’ 


(Metric tons unless otherwise specified) 


Commodity 1999 2000 2001 2002 2003 
METALS 
Arsenic, white, 99% arsenic trioxide -- -- 914 880 389 
Copper: 
Mine output, concentrate (26% - 30% Cu): 
Gross weight -- 19,099 53,790 63,997 64,869 
Cu content -- 5,620 12,393 18,012 19,500 
Metal, blister: 
From domestic concentrates -- 5,082 18,386 17,850 16,106 
From imported toll concentrates -- -- 8,629 8,853 9,930 
Total -- 5,082 27,015 26,703 26,036 
Gold kilograms 2,005 2,417 2,706 2,644 2,425 
Lead, mine output, concentrate: 
Gross weight 18,653 20,665 25,565 24,140 31,453 
Pb content of Pb and Zn concentrates 9,885 11,114 12,088 13,809 18,782 
Silver: 
Mine output, Ag content of concentrate kilograms 9,670 9,287 20,396 43,632 45,100 
Metal, refined, primary” do. -- 8,790 18,150 12,020 18,140 
Tantalite: 
Gross weight, concentrates -- -- -- 23 100 
Ta content (36%) -- -- -- 8 36 
Tin: 
Gross weight, concentrates -- -- -- -- 72 
Sn content (60%) -- -- -- -- 43 
Uranium, U3O0g, 3,171 3,201 2,640 2,751 2,401 
Zinc, mine output, concentrate (49% - 54% Zn): 
Gross weight 70,620 73,535 70,923 77,587 107,920 
Zn content of Zn and Pb concentrates 35,140 39,126 37,622 42,685 60,500 
Metal, refined, primary” -- ~ -- 35 47,436 
INDUSTRIAL MINERALS 
Cement® 150,000 = = de 
Diamond, gem thousand carats 1,633 1,552 1.487 1,562 1,481 
Fluorspar, acid grade (97% CaFl,)° 71,011 66,128 81,551 81,084 79,349 
Gypsum 1,250 588 -- -- -- 
Salt 502,770 523,009 543,218 630,159 ' 697,914 


See footnotes at end of table. 
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TABLE 1--Continued 
NAMIBIA: PRODUCTION OF MINERAL COMMODITIES! 


(Metric tons unless otherwise specified) 


Commodity 1999 2000 2001 2002 2003 
INDUSTRIAL MINERALS--Continued 
Semiprecious stones: 


Agate 95 96 138 190 150 * 
Amethyst kilograms -- 4,850 4,500 ° 4,500 * 1,000 * 
Chrysocolla do. -- -- 2,685 13 --° 
Garnet do. -- 134 150 © 150 * 100 * 
Pietersite -- 20 5,370 -- -- © 
Rose quartz -- 74 30 -- --° 
Sodalite 429 457 46 1,691 500 * 
Tourmaline kilograms -- 390 -- -- -- © 
Stone: 
Dolomite 8,000 *° -- 19,593 -- 10,000 ° 
Granite 5,866 7,222 5,723 24,754 20,000 ° 
Marble 11,221 24,426 18,337 3,182 5,000 * 
Sulfur, pyrite concentrate: 
Gross weight (49% - 51% S) -- 11,967 68,674 3,633 31,786 
S content -- 5,704 34,491 1,874 16,390 
Wollastonite 347 44] 284 742 700 * 


“Estimated; estimated data are rounded to no more than three significant digits; may not add to totals shown. ‘Revised. --Zero. 
'Table includes data available through May 15, 2004. 

"Includes products of imported concentrate. 

°F luorspar production shown in wet metric tons; approximately 9% moisture. 


Sources: The Chamber of Mines of Namibia Annual Reports, 1999-2003, and Namibia Ministry of Mines and Energy response to U.S. Geological Survey Minerals 
Questionnaire, 2001-2002. 
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Commodity 

Arsenic 

Copper 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Diamond carats 
Do. do. 
Do. do. 
Do. do. 
Do. do. 
Do. do. 
Do. do. 
Do. do. 
Do. do. 
Do. do. 
Do. do. 
Do. do. 

Fluorspar do. 

Germanium 

Gold kilograms 

Salt 
Do. 

Do. 


TABLE 2 


NAMIBIA: STRUCTURE OF THE MINERAL INDUSTRY IN 2003 


(Metric tons unless otherwise specified) 


Major operating companies and 
major equity owners 
Ongopolo Mining & Processing Ltd. 
do. 


do. 
do. 
do. 


do. 
do. 
do. 
do. 

Namdeb Diamond Corp. (Pty.) Ltd. 
(Government, 50%, and De Beers 
Centenary AG, 50%) 
do. 


do. 


do. 

De Beers Marine Namibia (Namdeb, 30%, 
and De Beers Centenary AG, 70%) 

NamGem Diamond Manufacturing Co. 
(Pty.) Ltd., (Namdeb, 100%) 

Leviev Group of Israel 


Sakawe Mining Corp. (successor company 
to Namibian Minerals Corp., which was 
liquidated in 2003; owned by LL Mining 
of Israel) 


Diamond Fields International Ltd. of Canada, 


50%, and Sakawe Mining Corp. to handle 
contract mining, 50% 

Storm Diamond Mining (Pty.) Ltd., (Reefton 
Mining NL of Australia, 100%) 

Afr-Can Marine Minerals Corporation 
(Canada) 

Diaz Exploration (Pty) Ltd. 

Okorusu Fluorspar (Pty.) Ltd. 

Ongopolo Mining & Processing Ltd. 
50%, and ZincOx Resources plc 
(United Kingdom), 50% 

Anglogold Namibia (Pty.) Ltd. 


Salt Company (Pty.) Ltd. 
Walvis Bay Salt Refiners (Pty.) Ltd. 
Cape Cross Salt (Pty.) Ltd. 


See footnotes at end of the table. 
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Location of main facilities 
Plant at Tsumeb smelter 
Copper smelter at Tsumeb 


Ojithase copper mine, near Tsumeb 


Komabat copper mine, 50 kilometers south 
of Tsumeb 
Tsumeb West Mine (opened 2003, 
replaces Khsuib Springs Mine) 
Asis Far West shaft (opens end of 2004) 
Tschudi Mine (under feasibility study 2004) 
Tsumeb tailings retreatment (20057) 
Aussmelt zinc smelter 
Mining Area 1, from Orange River to 
145 kilometers north of Orangemund 


Orange River Mines, from mouth of Orange 
River east to Sendelingsdrif; Daberas 
Mine and plant opened 2002 

Northern Areas and Elizabeth Bay Mines, 
24 kilometers south of Luderitz 

Beach and Marine contractors 


Several mining vessels offshore of Sperrgebiet 


in Atlanta | license area 
Diamond cutting and polishing plant at 


Okahandja, 70 kilometers north of Windhoek 


Diamond cutting and polishing plant at 
Windhoek (opens June 2004) 
3 mining vessels offshore near Luderitz Bay 


Marshall Fork and Diaz 12 marine deposits 


Beach terrace deposits, Skeleton Coast 
(exploration ongoing in 2004) 

Block J, north of Hottentot Bay 
(exploration ongoing in 2004) 

Marine mining 

Mine and plant at Okorusu 

Ausmelt zinc smelter at Tsumeb (zinc slag 
reprocessing; 2003 feasibility study) 


Navachab Gold Mine 
Swakopmund 


Walvis Bay 
NA. 


Annual capacity 

1,000 refined arsenic trioxide. 
58,000 blister copper; 

20 silver; 

200 kg gold. 
12,000 copper in concentrates; 

32,000 pyrite concentrates. 
8,000 copper in concentrates. 


4,000 copper in concentrates. 
NA. 

6,000. 

NA. 


NA. 
450,000. 


280,000. 


150,000. 


100,000. 
700,000. 


30,000. 
300,000 to 360,000. 


150,000 carats by 2006. 


35,000. 


NA. 
NA. 


10,000 to 15,000 carats. 
100,000 acid-grade fluorite. 
NA. 


2,500; 

8,300 by 2005. 
150,000. 
600,000. 

15,000. 
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Commodity 
Tantalite 


Do. 


Do. 


Uranium 


Wollastonite 


Zinc 


TABLE 2--Continued 


NAMIBIA: STRUCTURE OF THE MINERAL INDUSTRY IN 2003 


(Metric tons unless otherwise specified) 


Major operating companies and 
major equity owners 
Albaca Mining Co. [Central African 
Mining & Exploration Co. 
(United Kingdom), 100%] 
do. 


IMG Tantalum [AFB Exploration 

(Pty.) Ltd. (Germany)] 

(Opened 2001, closed early 2002) 
Rossing Uramium Ltd. (Rio Tinto Group, 

68.6%, and Government, 3.5%) 
Paladin Resources Ltd. (Australia) 


Namibia Mineral Development Co. 
(Pty.) Ltd. 

Rosh Pinah Zinc Corp. (Pty.) Ltd. (Kumba 
Resources Ltd., 100%) 


Skorpion Zinc (Pty.) Ltd. (Anglo American 
plc, 100%) 


“Estimated. NA Not available. 
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Location of main facilities 
Three Aloes Mine, 10 kilometers 
south of Uis 


Falcon Mine (2004 startup?); concentrates are 
36% tantalite and 60% cassiterite 

Mine in Tantalite Valley in Karas region, north 
of Orange River 


Rossing Mine, 65 kilometers northeast of 
Swakopmund 

Langer Heinrich deposit, 80 kilometers 
northeast of Walvis Bay (2004 feasibility 
study) 

Uskos Mine 


Rosh Pinah Mine, near Rosh Pinah 
(produce a zinc and a lead concentrate) 


Skorpion Mine, solvent extraction, and 
electrowinning refinery, 25 kilometers north 
of Rosh Pinah (Full capacity by 2004) 


Annual capacity 
36 tantalite concentrates. 


84 tantalite concentrates; 
72 tin concentrates. 
20 tantalite concentrates; 
1 niobium in concentrates. 


4,800 uranium oxide. 


1,000 uranium oxide.* 


800 wollastonite; 

20,000 dolomite. 

110,000 zinc in concentrates; 
20,000 lead in concentrates; 
25 silver in concentrates. 

150,000 refined zinc. 
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THE MINERAL INDUSTRY OF NIGER 


By Omayra Bermudez-Lugo 


Niger is a landlocked African country bordered by Algeria, 
Benin, Burkina Faso, Chad, Libya, Mali, and Nigeria. 

In 2003, population was estimated to be about 11.1 million. 
The country’s total land and water area is about 1.3 million 
square kilometers. In 2003, the gross domestic product (GDP) 
based on purchasing power parity was estimated to be $9.6 
billion (U.S. Central Intelligence Agency, 2003§;' International 
Monetary Fund, 20048). 

Niger’s mineral sector was dominated by uranium mining. 
Other commodities produced were cement, coal, gold, gypsum, 
limestone, salt, and tin. According to the World Nuclear 
Association (2004§)3, Niger was the world’s fifth leading 
producer of uranium after Canada, Australia, Kazakhastan, and 
Russia. Uranium accounted for about 32% of total exports, 
which were valued at $113 million (World Bank, 2004§). 

Production of uranium (contained in uranium oxide) rose 
to 3,143 metric tons (t) in 2003 compared with 3,076 t in 
2002 (table 1). Production of uranium came from the Akouta 
underground mine, which was operated by Compagnie Miniére 
d’Akouta (COMINAK), and the Arlit open pit mine, which was 
operated by Société des Mines de |’ Air (SOMAIR). COMINAK 
was owned by Compagnie Générale des Matiéres Nucléaires 
(COGEMA) of France (34%), the Government of Niger (31%), 
Overseas Uranium Resources Development Company of Japan 
(25%), and ENUSA Industrias Avanzadas, S.A. of Spain (10%). 
SOMAIR was owned by COGEMA (56.86%), the Government 
of Niger (36.6%), and Urangesellschaft GmbH of Germany 
(6.54%) (Antenna Netherlands, 2004§). 

In May, Etruscan Resources Inc. of Canada and Semafo Inc. 
of Canada announced that construction had begun at the Samira 
Hill gold property. The cost of the Samira Hill Mine, carbon- 
in-leach (CIL) plant, and related facilities was estimated to be 
$27 million. The operating company was Société des Mines 
du Liptako SA (SML), which was a limited liability company 
owned by African GeoMin Mining Development Corporation 
Ltd. (AGMDC) (80%) and the Government of Niger (20%); 
AGMDC was owned by Etruscan Resources (50%) and Semafo 
Inc. (50%). Samira Hill was located about 90 kilometers 
west of the capital city of Niamey. Muinable reserves were 
estimated to be about 10.1 million metric tons (Mt) at a grade 
of 2.21 grams per ton (g/t) gold, or 22,300 kilograms of gold. 
The two main deposits in the property are Libiri and Samira 


'References that include a section mark (§) are found in the Internet 
References Cited section. 
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Hill. Production was expected to average 3,100 kilograms per 
year (reported as 100,000 troy ounces per year) at an average 
cash cost of $203 per ounce. The CIL plant, which will be 
constructed within 300 meters of the main pit, was designed for 
a throughput of 6,000 metric tons per day (t/d) of saprolite and 
4,000 t/d of harder transitional material. A second grinding mill 
will be added during the second year of operation. The life of 
the mine was estimated to be 6.3 years. Commissioning of the 
mine was expected to begin in the third quarter of 2004 (Africa 
Mining Intelligence, 2003; African Mining, 2003; Etruscan 
Resources Inc., 2003). 

PETRONAS Carigali Niger Exploration and Production Ltd. 
[a subsidiary of Petroliam Nasional Berhad (PETRONAS) of 
Malaysia and Exxon Mobil Corp.] planned to begin drilling at 
three exploratory oil wells in the Agadem Basin in April 2003. 
Each of the companies held a 50% interest in the Agadem block 
1 permit. Previous exploration in the Basin had confirmed oil 
reserves of about 300 million barrels (Africa Energy Intelligence, 
2003; U.S. Energy Information Administration, 2003§). 
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TABLE | 
NIGER: PRODUCTION OF MINERAL COMMODITIES"? 


(Metric tons unless otherwise specified) 


Commodity 1999 2000 2001 2002 2003° 
Cement, hydraulic 30,000 40,000 40,000 40,000 ° 40,000 
Coal, bituminous 168,466 158,200 163,275 182,916 183,000 
Gold? kilograms 21 25 30 28 28 
Gypsum 1,502 1,474 3,205 17,652 ' 17,700 
Limestone 68,672 60,535 103,726 146,399 ' 146,000 
Salt® 2,000 2,000 2,000 2,000 2,000 
Sulfuric acid: 
Gross weight 60,000 52,000 55,000 62,000 67,000 * 
Sulfur content 20,000 17,000 18,000 20,000 20,000 
Tin, mine output, Sn content 32 22 9 11 11 
Uranium, U content 2,916 2,898' 2,920' 3,076 3,143 4 


“Estimated; estimated data are rounded to no more than three significant digits. "Revised. 


'Table includes data available through October 25, 2004. 


“In addition to the commodities listed, phosphate rock, tungsten ore, and a variety of construction materials (clays, sand and gravel, and stone) 
were produced, but information is inadequate to make reliable estimates of output levels. 


*Does not include unreported production; total output of gold was estimated to be roughly 1,000 kilograms per year. 


“Reported figure. 
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THE MINERAL INDUSTRY OF NIGERIA 
By Philip M. Mobbs 


According to data compiled by the U.S. Energy Information 
Administration (2004b), the Federal Republic of Nigeria ranked 
11th in the world in the production of crude petroleum and 
condensate by volume. Nigeria, which was a member of the 
Organization of the Petroleum Exporting Countries (OPEC), 
remained Africa’s leading oil producer in 2003 with about 3% 
of world production compared with Algeria and Libya (2% 
each), Angola (1%), and Egypt (about 1%). Nigeria was the 
fifth leading source of U.S. crude oil imports (about 9%) in 2003 
after Saudi Arabia (18%), Mexico and Canada (16% each), and 
Venezuela (12%) (U.S. Energy Information Administration, 
2004a, b; BP p.1.c., 2004§'). 

With about 134 million people, Nigeria was the most 
populous nation in Africa. The International Monetary Fund 
(2004§) estimated that the nation’s real gross domestic product 
(GDP) had increased by 10.7% in 2003 compared with a 
revised 1.5% increase in 2002. The GDP based on purchasing 
power parity was $126 billion, and the GDP per capita based 
on purchasing power parity was $908.2 The oil sector was 
the cornerstone of the Nigerian economy and the primary 
component of the industrial sector, which accounted for 38% 
of the GDP. In 2003, total oil revenues accounted for 81% of 
Government revenues (the Petroleum Profit Tax alone provided 
61% of Government revenues) compared with 71% in 2002 and 
77% in 2001 (Central Bank of Nigeria, 2004, p. 56; Office of 
Public Communications, 2004§). 


Government Policies and Programs 


The Federal Government held all mineral rights under the 
Mining and Minerals Decree No. 34 of 1999. As part of the 
Government’s new 7-year mineral resource development 
program, the Ministry of Solid Minerals Development 
authorized a national solid mineral survey in 2003 and requested 
bids for an airborne geophysical survey. The Government 
stopped issuing exclusive prospecting licenses for gold, lead, 
tantalum, and zinc exploration, and the Ministry of Solid 
Minerals Development expected to revalidate existing leases 
and licenses. The Government also reportedly banned imports 
of barite to help promote the development of local production 
(Africa Energy Intelligence, 2003b; Guardian, 2003c§). 

The Government held interest in almost 600 companies. 
The costs associated with maintaining these companies 
(about $3 billion per year) and the international reputation for 
corruption, inefficiency, and political patronage that many of 
the public enterprises in Nigeria have acquired had convinced 


'References that include a section mark (§) are found in the Internet 
References Cited section. 


“Where necessary, values have been converted from Nigerian naira (N) to 
U.S. dollars (US$) at the average rates of N133.07=US$1.00 for 2003 and 
WN 120.47=US$1.00 for 2002. 
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the Government to attempt to commercialize or privatize many 
of the companies; however, the privatization program has 

had limited success. Domestic and international companies 
and consortia that acquired majority interest in the privatized 
companies have developed a record of financial difficulties and 
technical problems after being selected to take over the former 
state-owned enterprises (Bureau of Public Enterprises, 2003§; 
Gabriel, 20048). 


Structure of the Mineral Industry 


A majority of the small companies that mined or processed 
metals and industrial minerals were privately or Federal 
Government owned. With the exception of the cement industry, 
the Federal Government wholly owned or owned a majority 
interest in most of the large mineral resource companies. 

In 2003, the Bureau of Public Enterprises (BPE), which 
managed the Federal Government’s privatization program, 
appeared to have made some progress in its attempt to divest 
the Government of Ajaokuta Steel Co. Ltd. (ASC), Aluminum 
Smelter Co. of Nigeria Ltd. (Alscon), Delta Steel Co. Ltd., 
Federal Superphosphate Fertilizer Co. Ltd., Jos Steel Rolling 
Mill Co. Ltd., Katsina Steel Rolling Mill Co. Ltd., National 
Fertilizer Co. of Nigeria Ltd. (NAFCON), Nigerian Coal 
Corp., Nigerian Iron Ore Mining Co. Ltd., several subsidiary 
companies of the Nigerian Mining Corp., and Oshogbo Steel 
Rolling Co. Ltd. Nigeria Urantum Co. was to be liquidated. 
Employees of Nigerian Coal anticipated that they would 
receive their nearly 2 years’ worth of unpaid salary from 
the Government prior to any privatization of their company 
(Guardian, 2003b8$). 


Trade 


In 2003, of the official crude oil exports of 673.1 million 
barrels (Mbbl), about 255.8 Mbbl was exported to the United 
States; about 87 Mbbl, to India; 56.5 Mbbl, to Spain; 43.7 Mbbl, 
to France; 35.7 Mbbl, to Brazil; and about 33 Mbbl, to countries 
in West Africa. In 2003, crude oil exports were valued at $19.9 
billion and accounted for 89.2% of the value of total Nigerian 
exports, which were valued at $22.3 billion. Natural gas 
accounted for 7% of the value of total Nigerian exports in 2003 
(Central Bank of Nigeria, 2004, p. 154, 159). 

Total imports in 2003 were valued at $13.7 billion. Oil sector 
imports were valued at $2.3 billion (Central Bank of Nigeria, 
2004, p. 154). 


Commodity Review 


Metals 


Aluminum.—Alcoa Inc., the Government, and Ferrostaal 
AG continued negotiations to determine their respective equity 


interest in Alscon. The Government claimed that because 
of its investment in the improvement of local infrastructure, 
its 70% ownership interest in Alscon should be increased to 
91.4%, that Ferrostaal’s 20% interest should decline to 6.77%, 
and that Alcoa’s 10% interest should drop to 1.83%; Alcoa 
and Ferrostaal disagreed. In the ongoing attempt to privatize 
Alscon, an audit discovered that the company was insolvent 
and technically bankrupt and that, under existing contracts, 
Alcoa would retain the marketing rights to Alscon’s first 10 years 
of aluminum production, regardless of who owned Alscon. In 
response, the Government postponed the privatization for the 
second time in 2 years (Metal Bulletin, 2003; Guardian, 2003a§). 
Iron and Steel.—In 2003, the consortium managed by Solgas 
Energy Ltd. of the United States started work on its 10-year 
contract to complete the ASC facility and to start producing 
steel. Solgas expected that the ASC rolling mill would begin 
to process imported steel billet in 2004 and that the ASC blast 
furnace operation would be producing steel by 2005. Voest- 
Alpine Industrienlagenbau GmbH & Co. of Austria (VAIS) 
and Osaka Steel Nigeria Ltd. continued to rehabilitate Delta 
Steel’s rolling mill for the BPE after the private sector expressed 
limited interest in acquiring Delta Steel in 2002. In July 2003, 
VAIS indicated that problems with power availability delayed 
the completion of work on the Delta Steel project. At yearend, 
the mill was still idle. In 2003, several companies filed with the 
BPE as interested core investors in the Jos, the Katsina, and the 
Oshogbo steel-rolling mills. Negotiations for the privatization 
of the mills were expected to begin in 2004 (Jones, 2003). 


Industrial Minerals 


Nitrogen and Phosphate Rock.—In April, NAFCON 
was sold for $75 million to the joint venture of Sino Africa 
Petrochemical Co. Ltd. (a Chinese-Nigerian consortium) (70% 
equity interest) and Foskor Ltd. of South Africa (30%). The 
joint-venture partners delayed the initial required payment for 
NAFCON and subsequently requested an extension of time for 
payment of the balance. At yearend 2003, the transaction had 
not been completed. The BPE expected to divest its interest in 
Federal Superphosphate Fertilizer by December 2005 (Anyikwa, 
2003§; Akwaya and Bassey, 20048). 


Mineral Fuels and Related Materials 


Bitumen.—Despite the President’s participation in a March 
2003 groundbreaking ceremony for development of bitumen 
resources in Ondo State, visible progress was minimal. In June, 
the Federal Government threatened to withdraw the licenses 
it had issued because the companies had failed to mobilize 
equipment and personnel to the license areas. The two licensed 
companies, Bitumen Exploration and Exploitation Co. Ltd. (a 
consortia of local companies and the Ondo State government) 
and NISSANDS Ltd. of Canada, spent most of the year 
developing production plans and seeking investors willing to 
provide funds for operations in Nigeria and technical partners 
able to develop the bitumen resource (Bello, 2003a§, b§). 

Natural Gas.—The Government continued to push to 
eliminate the burning off of natural gas that is produced in 
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association with crude oil. Although several different years 
were named as targets for ending the practice of flaring natural 
gas, sometime in 2008 was the year most frequently mentioned. 
Several gas gathering and utilization projects were operational 
or planned. 

Completion of Nigeria Liquefied Natural Gas Ltd.’s (NLNG) 
natural gas liquefaction train 4 at Finima on Bonny Island was 
scheduled for 2005. Completion of train 5 was expected in 2005 
or 2006, which would raise NLNG’s facility’s capacity to about 
17 million metric tons per year (Mt/yr) of liquefied natural gas 
(LNG) and 2.2 Mt/yr of liquefied petroleum gas. Discussions 
continued in 2003 about the possibility of building a 4-Mt/yr- 
capacity LNG train 6 (Petroleum Argus, 2003, p. 6; Nigeria 
Liquefied Natural Gas Ltd., 2004). 

The joint venture of ChevronTexaco Corp., ConocoPhillips 
Co., ENI International N.A.N.V. S.a.r.1., and Nigeria National 
Petroleum Co. (NNPC) agreed to fund initial engineering work 
on the proposed Brass River LNG facility. The joint venture 
also formed Brass River LNG Ltd. to manage the proposed two- 
train 10-Mt/yr-capacity project that was to be built near Nigerian 
Agip Oil Co.’s Brass River oil terminal. Initial production 
was expected in 2008. NNPC, Shell Nigeria Exploration and 
Production Co., and Statoil ASA of Norway continued to evaluate 
the possibility of building a floating LNG plant to develop the 
offshore Nnwa-Dora gas prospect (ChevronTexaco Corp., 2003). 

A disagreement between ChevronTexaco (75% interest) and 
NNPC (25%) about the costs of the Escravos gas-to-liquids 
project erupted in 2003. The estimated cost of the project 
was increased to between $1.2 billion and $1.3 billion from 
the original estimate of $900 million after engineering and 
feasibility studies were completed in 2003. The completion date 
for the 33,000-barrel-per-day plant of ultra-low-sulfur diesel 
fuel and naphtha was pushed back to 2007 from 2005 (Chevron 
Nigeria Ltd., 2004; Oduniyi, 20038). 

In 2003, West African Gas Pipeline Co. Ltd. (WAPCo) was 
incorporated by joint-venture partners ChevronTexaco West 
African Gas Pipeline Ltd. (36.7% interest), NNPC (25%), 
Shell Overseas Holdings Ltd. (18%), Takoradi Power Co Ltd. 
(16.3%), Société Beninoise de Gaz S.A. (2%), and Société 
Togolaise de Gaz S.A. (2%). WAPCo will build, own, and 
operate the $590 million 678-kilometer West African Gas 
Pipeline and deliver Nigerian natural gas to Benin, Ghana, 
and Togo. In 2003, WAPCo started an environmental impact 
assessment study for the pipeline. The pipeline was expected 
to be operational in 2006 and was expected to transport about 
13.1 million cubic meters per day of natural gas at maximum 
capacity (West African Pipeline Co. Ltd., 2004). 

Petroleum.—Despite continued civil violence directed at 
the international oil company facilities and inter-tribal conflicts 
that adversely impacted production operations, Nigerian 
oil production rebounded in 2003 in response to increased 
international oil prices and an increased production quota 
authorized by OPEC. ChevronTexaco reported that it lost 
about $500 million because of civil disturbances in Nigeria 
between 2002 and 2003. The Shell Petroleum Development 
Co. of Nigeria Ltd. (SPDC) reported that civil disturbances 
declined in 2003 to 160 incidents, which was down from 
282 incidents in 2002, but production of about 45 Mbbl was 
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deferred because of the disturbances. SPDC also reported 

88 crude oil thefts that resulted in the loss of an estimated 9 
MbbIl of crude oil. Equipment and facility damage associated 
with the stolen oil events accounted for deferred production 

of an additional 13.8 Mbbl of oil. To help the Nigerian Navy 
patrol coastal waterways and to combat the transport of stolen 
crude oil, the U.S. Security Assistance Program arranged the 
transfer of decommissioned 55-meter (180-foot) Balsam- 

class seagoing buoy tenders to Nigeria. Nigerian Naval Ship 
(NNS) Kyanwa [the former U.S. Coast Guard Cutter (USCGC) 
Sedge] was acquired in 2002; the former USCGC Cowslip, the 
former USCGC Firebush, and the former USCGC Sassafras 
(recommissioned as the NNS Obula) were transferred in 2003 
(African Energy Intelligence, 2003a; Organization of the 
Petroleum Exporting Countries, 2004, p. xiii; Shell Petroleum 
Development Co. of Nigeria Ltd., 2004, p. 2-3; Brunette, 2003§; 
Okafor, 2003§; Salau, 2005§). 
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TABLE | 


NIGERIA: ESTIMATED PRODUCTION OF MINERAL COMMODITIES"? 


(Metric tons unless otherwise specified) 


"Revised. -- Zero. 
'Includes data available through August 2004. 


Estimated data were rounded to no more than three significant digits; may not add to totals shown. 


*In addition to the commodities listed, amethyst, aquamarine, bitumen, diamond, emerald, garnet, granite, lime, phosphate rock, ruby, 


rolled-steel products, sapphire, soda ash, talc, tourmaline, tungsten, zinc, and zircon are mined, and a variety of crude construction 
materials (stone and sand and gravel) are produced, but information is inadequate to estimate output. 


“Reported figure. 


*Considerably more barite is produced (about 250,000 metric tons per year) but is considered to be commercially unusable. 
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Commodity’ 1999 2000 2001 2002 2003 
METALS 
Aluminum 16,000 -- -- -- -- 
Columbium (niobium) and tantalum concentrates: 
Gross weight 300 469 610 500 700 
Columbium (niobium) content 125° 200 * 250 210° 300 
Gold kilograms 40 52 4 374 40 50 
Iron and steel, iron ore, gross weight thousand tons -- 25% 25 4 25 -- 
Lead: 
Lead-zinc ore 150 165 4 247 4 250 250 
Metal, refined 5,000 5,000 5,000 5,000 5,000 
Tin: 
Mine output, cassiterite concentrate: 
Gross weight 4,184 4 3,502 4 3,677 4 3,600 4,800 
Sn content 3,300 2,760 4 2,870 4 2,800 3,700 
Metal, smelter 50 25 25 25 25 
INDUSTRIAL MINERALS 
Barite> 5,000 5,000 5,000 5,000 5,000 
Cement, hydraulic thousand tons 2,500 2,500 2,400 2,100 2,100 
Clays: 
Kaolin 110,000 165,765 4 209,478 * 200,000 200,000 
Unspecified 50,000 50,412 4 60,474 4 60,000 60,000 
Feldspar 500 1,449 4 1,811 4 1,800 1,800 
Gypsum 500,000 530,262 4 609,800 * 300,000 * 100,000 
Nitrogen: 
N content of ammonia thousand tons 148 -- -- -- -- 
N content of urea do. 100 -- -- -- -- 
Stone: 
Granite do. 2,000 2,016 4 2,419 4 2,500 2,500 
Limestone do. 1,998 4 3,326 4 3,392 4 3,400 2,200 
Marble do. 62 4 1174 129 4 130 70 
Shale do. 140 142 4 163 4 130 130 
Topaz kilograms 25 2D 1 4 10 10 
MINERAL FUELS AND RELATED MATERIALS 
Coal, bituminous wate, Jute, 16,213 4 11,536 4 11,495 4 11,000 6,000 
Natural gas: 7 
Gross million cubic meters 36,156 4 47,537 4 57,530 4 70,000 70,000 
Dry do. 12,667 4 21,945 4 39,640 * 45,000 50,000 
Petroleum: 
Crude thousand 42-gallon barrels 777,000 783,000 823,000 773,000 798,000 
Refinery products: 
Liquefied petroleum gases do. 100 170 1,000 2,300 2,000 
Gasoline do. 10,000 8,000 24,400 22,400 20,000 
Kerosene do. 6,000 5,100 12,500 11,800 12,000 
Distillate fuel oil do. 9,000 7,600 18,900 18,800 19,000 
Residual fuel oil do. 12,000 10,400 21,500 17,200 17,000 
Unspecified do. 5,900 1,200 700 4,000 4,000 
Total do. 43,000 32,500 79,000 76,500 74,000 


THe MINERAL INDUSTRY OF SOUTH AFRICA 
By Staff 


The Republic of South Africa was one of the world’s major 
mining and mineral-processing nations. Its rich natural- 
resource endowment served as the base for one of the strongest 
economies on the African continent. According to the South 
Africa Department of Minerals and Energy (2004§'), in 
2003, South Africa produced more than 59 different mineral 
commodities from about 920 mines and quarries, which 
included 116 diamond, 59 coal, 42 gold, and 21 platinum- 
group metals (PGM) operations. South Africa ranked first 
in the world in production of aluminosilicates (andalusite), 
chromite, ferrochrome, gold, manganese, PGM, vanadium, 
and vermiculite, and second in production of titanium minerals 
(chiefly ilmenite) and zirconium. The country ranked fifth in 
population and eighth in land area on the continent with 42.8 
million people and 1.2 million square kilometers, respectively 
(Amey, 2005; Corathers, 2005; Gambogi, 2005; Hedrick, 
2005; Hilliard, 2005; Magyar, 2005; Papp, 2005; Potter, 2005a, 
b; Chamber of Mines of South Africa, 2004§; U.S. Central 
Intelligence Agency, 2003$). 

In 2003, South Africa had a gross domestic product (GDP) 
based on purchasing power parity of $466.4 billion’ and a GDP 
per capita based on purchasing power parity of $10,044. The 
mining industry accounted for about 7.1% of the GDP; if the 
indirect multiplier effects of the industry, such as related service 
and supply industries, are included, then the overall contribution 
of mining to the GDP was estimated to be 11%. During 2003, 
South Africa’s export-oriented economy had a real growth rate 
of 1.9% and an inflation rate of 5.8%. The average exchange 
rate for the rand appreciated by 28% against the U.S. dollar 
during 2003, although the rand began to depreciate against 
the dollar in December. The rand appreciation had significant 
implications for the mining and mineral-processing sector 
because dollar-denominated exports brought in fewer rands to 
meet domestic rand-denominated operating costs (Chamber of 
Mines of South Africa, 2004§; International Monetary Fund, 
2004§; South African Reserve Bank, 20048). 

The most important mineral commodities produced in South 
Africa were, in descending order of value, gold, PGM, coal, 
ferroalloys (ferrochromium, ferromanganese, ferrosilicon, 
and ferrovanadium), diamond, and aluminum. Additionally, 
important output of metallic commodities included antimony, 
chromite, cobalt, copper, iron ore, lead, manganese, nickel, 
silver, steel, titanium, uranium, vanadium, zinc, and zirconium. 
Significant industrial minerals production included aggregate 
and sand, andalusite, asbestos, dimension stone, fluorspar, 
limestone and lime, phosphate rock, sulfur, and vermiculite. 
South Africa was a major producer and the world’s third leading 


'References that include a section mark (§) are found in the Internet 
References Cited section. 

“Where necessary, values have been converted from South African 
rands (R) to U.S. dollars (US$) at the rate of R7.56=US$1.00 for 2003 and 
R10.54=US$1.00 for 2002. 
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exporter of coal; it also was the leading producer of synthetic 
liquid fuels and petrochemicals derived from coal. South 
Africa’s well-developed railway and port infrastructure served 
the domestic mineral industry and those in neighboring countries 
(South Africa Department of Minerals and Energy, 20048). 


Government Policies and Programs 


The Ministry of Mines and Energy’s Department of Minerals 
and Energy (DME) was the primary Government entity 
responsible for the establishment and implementation of 
minerals and energy policy and for oversight of the country’s 
mineral industry. A number of parastatal institutions were 
associated with the DME; they included the Atomic Energy 
Corp., Central Energy Fund (Pty.) Ltd. (CEF), the Council for 
Geosciences (formerly the Geological Survey of South Africa), 
the Council for Mineral Technology (Mintek), the Council for 
Nuclear Safety, the National Electricity Regulator, and the South 
African Diamond Board. 

Key mineral-related legislation included the Mining Titles 
Registration Act, 1967, and the Mining Titles Registration 
Amendment Act, 2003; the Central Energy Fund Act, 1977; 
the Petroleum Products Act, 1977; the Diamonds Act, 1986; 
the Electricity Act, 1987; the Mineral Technology Act, 1989; 
the Nuclear Energy Act, 1993; the Liquid Fuels and Oil Repeal 
Act, 1993; the Mineral and Energy Laws Rationalization Act, 
1994; the Mine Health and Safety Act, 1996, and the Minerals 
and Petroleum Resources Development Act, 2002. In 2003, the 
Government submitted the Minerals and Petroleum Royalty Bill, 
which would impose royalties on mining revenues. 


Production 


In 2003, South Africa was one of the leading mineral 
producers in the world. Mineral production statistics are listed 
in table 1. For 2003, the DME Minerals Economics Directorate 
reported that the value of primary mined products was about 
$15.6 billion and that of processed mineral products, about 
$3.7 billion. On a value basis, about 26% of primary mined 
products and 25% of processed mineral materials were consumed 
domestically in 2003 (South Africa Department of Minerals and 
Energy, 2004§). 


Trade 


Primary mineral exports totaled $11.5 billion and accounted 
for 34% of all merchandise trade in 2003. Beneficiated mineral 
exports and primary mineral exports accounted for about 42% 
of total merchandise exports. In 2003, gold exports, which 
were valued at $4.3 billion, exceeded PGM exports, which were 
valued at $3.4 billion. Other leading exports were coal, which 
was valued at about $1.8 billion, and diamond. Although 
diamond export data are not published, the value of rough 
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diamond production was estimated to be about $1.4 billion, and 
polished diamond production, less than $200 million. Ferrous 
metal exports were valued at $550 million; nonferrous metals, at 
about $246 million; and industrial minerals, at $182 million. In 
addition to exports of mining and quarrying products, about $2.8 
billion in value-added processed mineral products were exported 
during 2003, of which ferroalloys accounted for $1.4 billion; 
aluminum, about $659 million; and vanadium, about $142 million 
(South Africa Department of Minerals and Energy, 20048). 

About 70% of produced coal (by weight) was used 
domestically. The price of coal increased significantly in 2003 
to $42.5 per metric ton in December from $22.87 per ton in 
April. Coal exports, which increased to 71.4 million metric tons 
(Mt) from about 69 Mt in 2002, were constrained by insufficient 
infrastructure and the unavailability of export-grade coal (South 
Africa Department of Minerals and Energy, 20048). 

Imports for 2003 included $3.7 billion in crude oil and 
about $1.9 billion of primary and processed mineral products 
[primarily diamond (about $618 million) and industrial mineral 
products (about $606 million)] which resulted in a fuel and 
mineral merchandise trade-balance deficit of about $1.3 billion 
(South Africa Department of Minerals and Energy, 2004§; South 
African Revenue Service, 2004§). 


Structure of the Mineral Industry 


The South African mineral industry operated on a free- 
enterprise market-driven basis. Historically, mineral rights were 
owned by either the Government or private entities. Under 
the new Minerals and Petroleum Resources Development 
Act, existing mineral rights revert to the Government unless 
companies act within 5 years to convert “old order” exploration 
and mining rights into “new” rights under terms specified in the 
new legislation. Direct Government involvement in the energy 
and minerals sectors was minimal and primarily confined to 
ownership of the national electric power utility, Eskom Holdings 
Ltd., the national oil and gas exploration company, Petroleum 
Oil and Gas Corp. of South Africa (Pty) (PetroSA), which was 
a wholly owned subsidiary of CEF, and the parastatal synthetic 
fuel company, Sasol Ltd. 

The Chamber of Mines, whose members represent the 
majority of coal, gold, and uranium producers, was responsible 
for a variety of advisory and service functions for mining 
interests in South Africa. One of its main activities was the 
annual wage negotiations between member mines and the 
National Union of Mineworkers. 


Commodity Review 


Metals 


Aluminum.—lIn December, BHP Billiton Aluminium South 
Africa Ltd. completed the 88,000-metric-ton-per-year (t/yr) 
Hillside II] expansion program, which increased the Hillside 
smelter’s capacity to 622,000 t/yr of aluminum (BHP Billiton 
ple, 2004, p. 13). 

Chromium.— Xstrata South Africa (Pty.) Ltd. (a subsidiary 
of Xstrata plc of the United Kingdom) continued to expand its 


production operations at the company’s Kroondal, Thorncliffe, 
and Waterval chrome mines. The 500,000-t/yr-capacity 
Rustenburg pelletizing plant was commissioned in 2003. In 
December, Xtrata proceeded with the $165 million Phase I 

of the Lion Project. Phase I would include the installation of 
submerged arc furnaces that could produce 330,000 t/yr of lower 
silicon ferrochromium (Xstrata plc, 2004, p. 9, 35-38). 

Gold.—South Africa continued to be the world’s leading 
gold producer. As a result of lower income from gold exports, 
which was associated with the appreciation of the rand against 
the U.S. dollar, the long-term decline of South African gold 
production that appeared to have been arrested in 2002 resumed. 
Despite the production decline of more than 25,500 kilograms 
(kg) for the year, South Africa’s production of 372,767 kg 
exceeded Australian production by more than 90 metric tons (t). 
South African output represented about 15% of world gold 
production compared with about 11% for national production 
from Australia and the United States and 8% from China. South 
African production had peaked in 1970 when it accounted for 
67% of world production. The South African share of world 
gold production was 27% in 1993 and 17% in 1998. 

In 2003, African Rainbow Minerals Gold Ltd. and Harmony 
Gold Mining Co. Ltd. merged. Harmony subsequently 
proceeded with the acquisition of Avgold Ltd. and Avgold’s 
Target Mine from Anglovaal Mining Ltd. Harmony started 
mining the shaft pillar at the Nyala Shaft and continued to 
develop the new Elandsrand Mine. The company continued 
work on the development of the South Reef from the Doornkop 
Shaft. Deepening of the Doornkop Shaft was scheduled to 
begin in February 2004 with commissioning expected in 2005. 
Harmony also proposed to deepen the Phakisa Shaft and to 
develop the Tshepong North Decline. 

The Afrikander Lease Ltd. suspended mining operations at 
the New Kleinfontein gold mine in May and commissioned 
the Reitkuil carbon-in-leach plant at its Klerksdorp operation 
in June. Mining at the Klerksdorp operation was temporarily 
suspended at yearend because of the production of lower grade 
ore and the strong rand. The company continued exploration 
of the Bonanza South and the Modder East gold projects 
(Afrikander Lease Ltd., The, 20048). 

AngloGold Ltd. announced a proposed merger with Ashanti 
Goldfields Co. Ltd. of Ghana. In South Africa, AngloGold 
continued with development of the Moab Khotsong Mine, 
which was scheduled to start commercial production in 
2006. AngloGold also was working on the Mponeng shaft 
deepening project, the TauTona below-120-meter-level project, 
the TauTona extension project, and the TauTona Ventersdorp 
Contact Reef development project. 

Iron and Steel.—Kumba Resources Ltd. continued 
its expansion of the Sishen Mine’s production capacity. 
Modifications of the iron ore mine’s facilities and production 
systems were expected to increase mine capacity to 27 
million metric tons per year (Mt/yr) of iron ore from the 2003 
26-Mt/yr capacity. Transnet Ltd., which was the Government’s 
transportation company, was expanding port facilities at 
Saldanha Bay and connecting rail infrastructure. In 2003, 
Kumba negotiated for additional access to the Saldanha 
Bay export facilities. Kumba also continued studies on the 
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development of the Sishen South deposit (Kumba Resources 
Ltd., 2003a, p. 26). 

South Africa was the leading producer of crude steel in Africa 
and the 19th-leading steel-producing nation in the world. South 
African companies that produced crude steel included Iscor Ltd. 
and Saldanha Steel (Pty.) Ltd. Columbus Stainless (Pty.) Ltd. 
produced stainless steel. 

Manganese.—Assmang Ltd. completed the 2.2-kilometer 
shaft complex at the Nchwaning III Mine. The complex was 
scheduled to be commissioned in 2004 (Assmang Ltd., 2004). 

Platinum-Group Metals.—Despite the nearly 40% increase 
in the international market price of platinum during 2003, 
Anglo American Platinum Corp. Ltd. (Anglo Platinum) was 
adversely affected by the appreciation of the rand, the declining 
international prices for iridium and palladium, and increased 
rand-based costs. Anglo Platinum, which was the leading 
PGM producer in the world, proposed to delay several major 
production-capacity expansion projects by | to 3 years. These 
expansion projects, which included the development of the Der 
Brochen and the Twickenhan projects on the Eastern Limb of 
the Bushveld Complex and the Pandora project and Phase II of 
the Western Limb tailings retreatment project on the Western 
Limb, would have accounted for nearly 15% of the company’s 
proposed total capacity. 

In June, Aquarius Platinum South Africa (Pty.) Ltd. (a 
subsidiary of Aquarius Platinum Ltd. of Australia) assigned 
the Kroondal operations to a venture under a pooling and 
sharing agreement (P&SA) with Rustenburg Platinum Mines 
Ltd. (a subsidiary of Anglo Platinum). Aquarius designed a 
new concentrator plant for Kroondal, which was expected to 
be commissioned in 2005. As part of the P&SA, Aquarius 
expected to build a new shaft, which would double Kroondal’s 
PGM production to about 16 t/yr and extend the life of the 
Kroondal mine to 2016 from 2008 (Aquarius Platinum South 
Africa (Pty.) Ltd., 2004a§). 

Aquarius also continued to ramp up production at the open 
pit Marikana Mine, which had been commissioned in 2002, and 
completed the feasibility study for the Everest South project. 
Everest South reserves were estimated to be 26.86 Mt at a grade 
of 3.36 grams per metric ton gold and PGM. In December, 
Aquarius proposed to begin operations at Everest South in mid- 
2004 and to reach full production of about 7 t/yr by 2006; these 
plans were subject to financing, which was to be partially filled 
by the black economic empowerment groups Chuma Holdings 
(Pty.) Ltd., Malibongwe Women’s Development Organisation, 
and Savannah Resources (Pty.) Ltd., which were raising $114 
million to acquire 26% of Aquarius-issued equity shares 
(Aquarius Platinum South Africa (Pty.) Ltd., 2004b§). 

Barplats Investments Ltd. ceased mining operations at the 
Crocodile River Mine in November and placed the mine on 
care-and-maintenance status. Barplats continued trial mining at 
Zandfontein. Harmony continued exploration of the Kalahari 
platinum project, which was located west of the Bushveld 
Complex. 

Impala Platinum Holdings Ltd. (Implats) continued its long- 
term capital expenditure program, which included development 
plans for additional declines and shafts to access deeper ore, 
and increased mechanization. A scavenging plant was 
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commissioned at the tailings dam in December. The plant was 
expected to recover an additional 300 kilograms per year (kg/yr) 
of platinum from the tailings. At Marula Platinum, Implats 

was sinking declines at Clapham and Driekop and had started 
stoping at Clapham. Implats also completed construction of the 
Marula concentrator, which was expected to be commissioned in 
early 2004 (Impala Platinum Holdings Ltd., 2004, p. 49). 

After the December 2002 accident at Lonmin Plc’s No. 1 
furnace, the company recommissioned four furnaces at the 
Western Platinum Ltd. smelter and made arrangements for 
Impala Refining Services (a subsidiary of Implats) to toll smelt 
excess concentrates and to toll refine matte. Repairs to the No. 1 
furnace were completed by yearend 2003. With the deferral 
of the Pandora joint venture with Anglo Platinum, Lonmin 
developed accelerated plans for the proposed development of 
the Hossy and the K4 Twin Shaft complexes, and the Rowland 
and the Saffy Shafts. 

Messina Platinum Mines Ltd. (a subsidiary of Messina Ltd. 
in which SouthernEra Resources Ltd. of Canada owned 73.1%) 
continued to ramp up production from the Voorspoed Mine, 
which had started production in 2002. By yearend 2003, the 
mine was producing gold and PGM at a rate of 2,600 kg/yr 
(SouthernEra Resources Ltd., 2004). 

Titanium and Zirconium.—The Ticor Heavy Minerals 
Project, which included the Hillendale Mine and Minerals 
Separation Plant and a titanium-slag smelter complex at 
Empangeni near the Richards Bay deep-sea port in the Province 
of KwaZulu-Natal, commissioned its first smelter furnace 
in March and began production from the second furnace in 
October (Kumba Resources Ltd., 2003a, p. 32; b). 

Vanadium.—In November, Xstrata Alloys proposed to place 
the Vantech plant on care-and-maintenance status in early 
2004. Xstrata had mined out the Kennedy Vale ore deposit 
and suspended the development of the Steelpoortdrift ore body 
because of the strength of the rand (Xstrata plc, 2004, p. 144). 


Industrial Minerals 


Diamond.—As in years past, mines owned by De Beers 
Consolidated Mines Ltd. dominated the diamond sector with 
about 94% of the total production. Total diamond production 
for De Beers’ South African operations in 2003 amounted to 
11.9 million carats recovered from 28.7 Mt of material treated. 
De Beers production was from six kimberlite mines and the 
Namaqualand alluvial mine. In 2003, reported production 
came from the Venetia Mine (6,600,721 carats), the Finsch 
Mine (1,942,235 carats), the Cullinan Mine (formerly the 
Premier Mine) (1,273,022 carats), the Kimberley Mine 
(1,054,181 carats), the Namaqualand Mine (829,686 carats), 
the Koffiefontein Mine (113,715 carats), and The Oaks Mine 
(100,123 carats). Plans to expand the Cullinan Mine (the 
“Centenary Cut” project) were still under consideration in 2003 
(De Beers Group, The, 20048). 


Reserves 


South Africa’s mineral reserves are large and varied and 
reflect the country’s complex geology. A detailed description of 
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the geology and mineral resources of South Africa was updated 
by the Council for Geosciences in 1998. The bulk of South 
Africa’s mineral production is from the northern one-half of the 
country. South Africa’s reserves appear to rank among the top 
five countries and first in the world for andalusite, chromite, gold, 
manganese, PGM, and vanadium (Wilson and Anhaeusser, 1998). 


Outlook 


South Africa is endowed with one of the richest and most 
diverse concentrations of mineral resources on Earth. In terms 
of size and value, it has 1 of the top 10 mining and mineral- 
processing industries in the world. South Africa is moving 
aggressively to promote black economic empowerment 
and participation in the minerals sector but will face some 
constraints in meeting its goals owing to limited access to 
capital and to the lead time needed to develop competitive 
business, scientific, and technical skills within the black South 
African workforce. Internally, the impact of the high rate of 
HIV/AIDS on the country’s able-bodied skilled and semiskilled 
workforce and the resultant increased direct and indirect labor 
costs to industry are of concern to companies and their investors 
(Wilson and Anhaeusser, 1998; Ellis and Terwin, 2004, p. 1; 
Department of Trade and Industry, undated, p. 12-20). 
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Major Sources of Information 


Chamber of Mines of South Africa 
P.O. Box 61809 
2107 Marshallton, South Africa 
Telephone: (27) 11 498-7100 
Fax: (27) (11) 834-1884 
E-mail: rboers@bullion.org.za 
Internet: http://www.bullion.org.za. 
Council for Geosciences (Geological Survey) 
Private Bag X112 
0001 Pretoria, South Africa 
Telephone: (27) (12) 841-1911 
Fax: (27) (12) 841-1203 or 1221 
Internet: http://www.geoscience.org.za 
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Department of Minerals and Energy 
Mineralia Centre 
391 Andries St. 
Private Bag X59 
0001 Pretoria, South Africa 
Telephone: (27) (12) 317-9000 
Fax: (27) (12) 322-4954 
Internet: http://www.dme.gov.za 
Energy Branch 
Telephone: (27) (12) 317-9127 
Fax: (27) (12) 320-2105 
Internet: http://www.dme.gov.za/energy/default.htm 
Mine Health and Safety Inspectorate 
Telephone: (27) (12) 317-9127 
Fax: (27) (12) 320-2105 
Internet: http://www.dme.gov.za/mhs/default.htm 
Mineral Development Branch 
Mineral Economics Directorate (Minerals Bureau) 
Telephone: (27) (12) 317-9000 
Fax: (27) (12) 320-4327 
Internet: http://www.dme.gov.za/minerals/default.htm 
Department of Trade and Industry 
Private Bag X274 
0001 Pretoria, South Africa 
Telephone: (27) 12 3322-7677 
Fax: (27) 12 322-7851 
Internet: http://wwwdti.pwv.gov.za/dtiwww/Home.htm 
Embassy of South Africa 
3051 Massachusetts Ave., NW 
Washington, DC 20008 
Telephone: (1) (202) 232-4400 
Fax: (1) (202) 265-1607 
Internet: http://www.saembassy.org 
Industrial Development Corp. of South Africa Ltd. 
P.O. Box 784055 
2146 Sandton, South Africa 
Telephone: (27) 11 269-3000 
Fax: (27) (11) 269-3116 
Minerals and Energy Policy Centre 
7th Floor, Block 9 
200 Hans Strijdom Drive 
2125 Randburg, South Africa 
Telephone: (27) (11) 709 4665 
Fax: (27) (11) 709 4595 
E-mail: info@mepc.org.za 
Internet: http://www.mepc.org.za 
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Mintek (Council for Mineral Technology) 
Private Bag X3015 
2125 Randburg, South Africa 
Telephone: (27) (11) 709-4111 
Fax: (27) (11) 709-4326 
Internet: http://www.mintek.ac.za 
National Union of Mineworkers 
7 Rissik Street, Cnr Frederick Street 
P.O. Box 2424 
2001 Johannesburg 
Gauteng, South Africa 
Telephone: (27) (011) 377 2000 
Fax: (27) (011) 836 6051 
E-mail: tmlabatheki@num.org.za 
Internet: http://www.num.org.za 


Major Publications 


Chamber of Mines of South Africa: 
Annual Report. 
Statistical Tables, annual. 
Department of Mineral and Energy Affairs: Annual Report. 
Mineral Economics Directorate (Minerals Bureau): 
South Africa’s Mineral Industry, annual. 
Directories, some of which are available online via 
a dropdown menu under Publications at URL 
http://www.dme. gov.za: 
D1/2005 Operating mines, quarries and mineral processing 
plants 
D2/2005 Operating and developing coal mines 
D3/2003 Operating gold mines and recovery plants 
D4/2002 Review of salt industry 
D6/2003 Platinum-group metal mines 
D7/2003 Diamond handbook and operating diamond mines 
D8/2004 Ferrous minerals and producers 
D9/2002 Producers of dimension stone 
D10/2004 Producers of non-ferrous metals 
D11/2004 Producers of industrial minerals 
D12/2004 Operating and developing black empowerment 
mining companies 
D13/2004 African mining companies, government depts & 
related organizations 
D 14/2003 Producers of sand and aggregate 
Mineral Production and Sales Statistics, monthly. 
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TABLE 1 
SOUTH AFRICA: PRODUCTION OF MINERAL COMMODITIES’ 


(Metric tons unless otherwise specified) 


Commodity 1999 2000 2001 2002 2003? 
METALS 
Aluminum metal, primary 689,230 673,486 662,497 706,916 739,000 
Antimony concentrate: 
Gross weight 9,100 6,400 8,320 9,910 9,000 
Sb content (58% Sb) 5,278 3,710 4,927 5,746 5,310 
Chromium, gross weight: 
44% to 48% chromic oxide thousand tons 2,447 2,261 2,180 2,459 2,640 
Less than 44% chromic oxide do. 4,370 4,360 3,322 3,977 4,766 
Total do. 6,817 6,621 5,502 6,436 7,406 
Cobalt: 
Mine output, Co content* 450 580 550 540 404 
Refinery output: 306 397 371 366 27) 
Copper: 
Mine (company output), Cu content 144,263 137,092 141,865 129,589 89,501 
Metal: 
Smelter 149,300 172,800 142,500 119,667 112,025 
Refined, primary 134,500 126,100 132,078 101,000 93,300 
Gold, primary kilograms 451,300 430,800 394,800 398,300 372,767 
Iron and steel: 
Ore and concentrate: 
Gross weight thousand tons 29,512 33,707 34,757 36,484 38,086 
Fe content (62% to 65%) do. 18,442 21,570 22,240 23,200 24,200 
Metal: 
Pig iron do. 4,587 6,300 5,800 5,800 6,234 
Direct-reduced iron do. 1,260 1,530 1,560 1,700 1,542 
Ferroalloys, electric arc furnace: 
Chromium ferroalloys do. 2,155 2,674 2,141 2,351 2,700 
Ferromanganese do. 527 597 524 619 650 
Ferrosilicon do. 106 109 108 142 140 
Ferrovanadium® do. 6 18 18 25 6 
Silicomanganese do. 267 238 220 273 284 
Silicon metal do. 36 41 39 43 40 
Other do. 30 30 64 85 80 
Total do. 3,127 ' 3,707 ' 3,114 ° 3,538 3,900 * 
Steel: 
Crude do. 6,830 8,481 8,821 9,100 9,384 
Stainless 450 * 436 440 550 643 
Lead: 
Concentrate, Pb content 80,191 75,262 50,771 49,444 39,941 
Smelter, secondary 55,000 46,200 53,000 50,000 53,000 
Manganese: 
Ore and concentrate, gross weight: 
Metallurgical: 
More than 48% manganese thousand tons 1,876 2,047 2,082 1,600 1,619 
45% to 48% manganese do. 12 302 -- 728 178 
40% to 45% manganese do. 235 235 326 19 783 
30% to 40% manganese do. 970 1,029 832 955 905 
Total do. 3,093 3,613 3,240 3,302 3,485 
Chemical, 35% to 65% manganese dioxide do. 29 22 26 20 16 
Grand total do. 3122 3,635 3,266 3,322 3,501 
Metal, electrolytic* do. 40 40 40 40 40 
Nickel: 
Mine output, concentrate, nickel content* 36,200 36,616 36,443 38,546 ° 40,842 
Metal, electrolytic 28,345 30,900 30,500 ° 31,646 * 25,500 ° 


See footnotes at end of table. 
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SOUTH AFRICA: PRODUCTION OF MINERAL COMMODITIES’ 


(Metric tons unless otherwise specified) 


Commodity 1999 2000 
METALS--Continued 
Platinum-group metals: 
Platinum kilograms NA NA 
Platinum do. 121,304 114,459 
Palladium do. 58,164 55,818 
Rhodium do. 12,752 12,067 
Ruthenium do. NA 19,427 
Other’ do. 24,259 4,999 
Total do. 216,479 206,770 
Silver do. 151,959 144,143 
Titanium: 
Ilmenite concentrate thousand tons 1,851 1,800 
Rutile concentrate do. 100 130 
Total do. 1,951 1,930 
Titaniferous slag’ do. 1,168 1,057 
Uranium oxide 1,084 1,015 
Vanadium, vanadium metal content 17,612 18,021 
Zinc: 
Concentrate: 
Gross weight 129,200 116,100 
Zn content 69,733 62,703 
Metal, smelter, primary 108,000 103,000 
Zirconium concentrate (baddeleyite and zircon)* 219,000 253,000 
INDUSTRIAL MINERALS 
Andalusite 136,949 182,674 
Asbestos, chrysotile 18,700 18,782 
Barite 2,844 1,628 
Cementitious products: . 
Cement, finished product, sales thousand tons 8,068 7,971 
Granulated slag, fly ash, and others, sales do. 940 1,020 
Total do. 9,008 8,991 
Clays: 
Attapulgite 7,008 10,287 
Bentonite 49,261 85,187 
Fire clay 119,450 112,637 
Flint clay, raw and calcined 88,864 47,256 
Kaolin 123,173 98,897 
Brick clay, local sales thousand tons 3,289 5,347 
Diamond, natural: 
Gem thousand carats 4,006 4,316 
Industrial do. 6,009 6,474 
Total do. 10,015 10,790 
Feldspar 59,336 66,774 
Fluorspar: 
Acid-grade 203,280 201,737 
Metallurgical-grade 14,000 10,618 
____ Total 217,280 212,355 
Gemstones, semiprecious, Tiger's eye" kilograms 80,000 80,000 
Gypsum, crude 505,404 413,105 
Industrial or glass sand (silica) thousand tons 2,170 2,138 
Lime do. 1,920 1,391 
Magnesite, crude 74,000 74,000 
Mica, scrap and ground 1,010 708 
Nitrogen, N content of ammonia 784,800 560,200 
Perlite® 400 400 


See footnotes at end of table. 
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2001 


NA 
130,307 
62,601 
13,507 
19,329 
4,169 
229,913 
109,570 


1,750 
120 
1,870 
1,090 
1,065 
18,184 


113,400 

61,221 
109,000 
245,000 


193,225 
13,393 


8,036 
1,129 
9,165 


9,299 
116,384 
141,303 

50,848 
85,556 
5,823 


4,465 
6,698 
11,163 
66,736 


272,068 
14,319 
286,387 
80,000 
382,830 
2,132 
1,615 
33,900 
937 
505,900 
400 


2002 


3,682 
133,796 
64,244 
15,367 
22,094 
3,850 
243,033 
113,266 


1,800 
120 
1,920 
1,150 
998 
29,227 


118,900 

64,173 
105,000 
274,000 


165,000 


8,525 
1,099 
9,624 


7,990 
218,512 
101,150 

41,963 
91,380 
6,203 


4,350 
6,526 
10,876 
57,197 


254,000 
13,000 
267,000 
80,000 
415,387 
2,262 
1,598 
40,000 
821 
491,900 
400 


2003? 


6,444 
148,348 
70,946 
16,816 
23,537 
59 
266,150 
81,000 


2,000 
150 
2,150 
1,350 
901 
15,000 


103,100 

41,239 
116,000 
300,000 


220,000 
6,218 


8,883 
1,280 
10,163 


14,585 
145,060 
90,604 
53,279 
85,260 
7,593 


5,144 
7,540 
12,684 
57,738 


223,000 
12,000 
235,000 
80,000 
394,069 
2,312 
1,571 
40,000 
1,003 
493,200 
400 
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SOUTH AFRICA: PRODUCTION OF MINERAL COMMODITIES! 


(Metric tons unless otherwise specified) 


Commodity 1999 2000 
INDUSTRIAL MINERALS--Continued 
Phosphate rock: 
Gross weight thousand tons 2,957 2,796 
Phosphorus pentoxide content do. 1,153 1,083 
Pigments, mineral, natural: 
Ochers 118 550 
Oxides 98 80 
Total 216 630 
Salt 388,380 345,632 
Silica thousand tons 2,170 2,137 
Sodium sulfate, natural 53,400 49,712 
Stone, n.e.s.: 
Dimension: 
Granite and norite” 782,000 648,818 
Slate 24,500 24,952 
Crushed and broken: 
Limestone and dolomite thousand tons 19,030 15,881 
Quartzite do. 8,360 7,965 
Shale: 
For cement do. 286 294 
Other” do. 3 7,358 
Total do. 289 7,652 
Aggregate and sand, n.e.s. do. 29,326 27,836 
Sulfur: 
S content of pyrite (53.45%) do. 141 146 
Byproduct: 
Metallurgy“ do. 126 100 
Petroleum do. 139 202 
Total do. 406 448 
Talc and related materials: 
Talc 7,873 5,600 
Pyrophyllite (wonderstone) 13,277 11,989 
Vermiculite 217,800 208,835 
MINERAL FUELS AND RELATED MATERIALS 
Coal (salable product): 
Anthracite thousand tons 1,930 1,618 
Bituminous do. 221,541 222,500 
Total do. 223,471 224,118 
Natural gas million cubic meters 2,039 2,088 
Petroleum:° 
Crude thousand 42-gallon barrels 5,493 6,606 
Refinery products:* 
Liquefied petroleum gases do. 3,650 4,000 4 
Gasoline do. 67,000 67,900 * 
Jet fuel do. 12,000 13,900 4 
Kerosene do. 7,000 11,700 4 
Distillate fuel oil do. 55,000 51,500 4 
Residual fuel oil do. 24,000 34,700 4 
Other, includes lubricants and greases do. 12,400 18,250 4 
Total’ do. 181,000 201,950 4 


2001 


2,550 
995 


801 

51 

852 
353,998 
2,127 
57,759 


716,294 
40,984 


18,764 
7,412 


243 

67 

310 
28,459 


150 


265 
123 
538 


3,030 
14,047 
156,632 


1,618 
221,882 
223,500 

1,800 


13,870 


4,000 
67,900 
13,900 
11,700 
51,500 
34,700 
18,300 

202,000 


2002 


2,803 
1,086 


143 

109 

252 
430,647 
2,248 
53,793 


765,486 
24,386 


19,922 
318 


275 

67 

342 
31,516 


183 


362 
137 
682 


2,511 
15,587 
210,000 


1,305 
218,895 
220,200 

2,000 


10,950 


4,000 
67,900 
13,900 
11,700 
51,500 
34,700 
18,300 

202,000 


2003? 


2,643 
1,030 


608 

156 

764 
438,335 
2,457 
52,813 


945,098 
50,880 


15,980 


6,719 
14,350 
183,802 


1,206 
238,105 
239,311 

2,500 © 


4,068 


4,000 
67,900 
13,400 
11,100 
53,400 
35,100 
17,400 

202,000 


“Estimated; estimated data are rounded to no more than thee significant digits; may not add up to totals shown. NA Not available. ” Preliminary. "Revised. -- Zero. 


'Table includes data available through September 2004. 


"Difference between total production reported by the South African Department of Minerals and Energy, Mineral Development Branch, Mineral Economics 
Directorate and palladium, platinum, and rhodium supplies (shipments) reported in Johnson and and Matthey Annual Platinum Review. Includes iridium and 


ruthenium production plus excess palladium, platinum, and rhodium inventory. 


Except for about 45,000 metric tons per year, slag derived from titaniferous magnetite by Highveld Steel and Vanadium Corp. Ltd., titaniferous slag is all 


from the smelting of ilmenite and likely represents most of that mineral's production, for which data are unavailable. 
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TABLE 1--Continued 
SOUTH AFRICA: PRODUCTION OF MINERAL COMMODITIES! 


“Reported figure. 
Converted from reported cubic meters by using 1 cubic meter = 2.7 tons. 


“In addition, Sasol Ltd. produced about 67 million barrels per year of synthetic liquid petroleum fuels from coal. 
Excludes refinery fuel and losses. 


Source: Mineral Economics Directorate, South Africa Department of Minerals and Energy. 


SOUTH AFRICA—2003 29.9 


piace) Google 


THE MINERAL INDUSTRY OF SUDAN 


By Thomas R. Yager 


In Sudan, rising production of gold and crude petroleum in 
recent years has increased substantially the mineral sector’s 
influence on the national economy. Other mineral commodities 
produced included cement, chromite, gravel, gypsum, limestone, 
marble, mica, refined petroleum products, salt, construction 
sand, and silver. Sudan is also known to have deposits of 
barite, copper, iron ore, kyanite, lead, nickel, talc, tungsten, 
wollastanite, and zinc. 

In 2003, Sudan’s gross domestic product (GDP) based on 
purchasing power parity amounted to about $68 billion. The 
GDP increased by 5.8% 1n 2003 after rising by 6% in 2002, 
6.1% in 2001, and 6.9% in 2000. In 2002, the mining sector 
accounted for 9% of the GDP; manufacturing, 7.5%; building 
and construction, 4.7%; and electricity and water, 1.7% 
(International Monetary Fund, 2004, p. 194; 2004§'; Bank of 
Sudan, undated, p. III.1). 

Civil war and social strife in Sudan limited, to a large 
extent, investment in the mineral sector and other sectors of 
the economy. Sanctions by the United Nations in 1996 and 
the United States in 1997 set legal barriers to investment in 
the country and were followed by the Sudan Peace Act that 
was ratified by the Congress of the United States in 2002. 

The Sudan Peace Act aimed to block loans from international 
financial institutions if the Government of Sudan rejected 
negotiations with the Sudanese People’s Liberation Army 
(SPLA). Revenues from petroleum sales, which allegedly were 
used to finance operations in the Sudan conflicts, constituted one 
of the reasons for promulgating the Act (U.S. Department of the 
Treasury, 2000; Africa Energy Intelligence, 2002). 

In late December 2003, the Government signed an agreement 
with the SPLA to share the country’s petroleum revenues. The 
Government and the SPLA planned to discuss power-sharing 
agreements and the status of disputed areas in central Sudan 
in January 2004 (Integrated Regional Information Networks, 
2004). 


Commodity Review 


Metals 


Chromium.—lIn 2003, Sudan’s production of chromite 
increased to 47,000 metric tons (t) from 15,000 t in 2002. 
Higher output may have been attributable to rising world 
demand for stainless steel. Elneelain Works Co. produced 
10,000 t in 2002, and Advanced Mining Works Co., 5,000 t. 
Advanced Mining company produced from several small-scale 
mines in the Ingessana Hills. These mines had resources of 
2 million metric tons (Mt) of metallurgical-grade chromite 


'References that include a section mark (§) are found in the Internet 
References Cited section. 
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at a grade of 51% Cr,O, (Scott, 2003; Geological Research 
Authority of the Sudan, undated b, p. 25). 

Gold.—The Ariab Mining Company Ltd. (AMC) produced 
5,239 kilograms (kg) of gold in 2002 (the last year for which 
data were available), which was a decrease from 5,417 kg in 
2001 and 5,774 kg in 2000 (table 1). The company mined gold 
at the Baderuk, the Hadal Auatib, and the Oderuk deposits and 
held other concessions in Sudan. AMC planned to increase the 
mill capacity at Ariab to 1.2 million metric tons per year (Mt/yr) 
from 800,000 metric tons per year (t/yr). The increase in 
capacity would allow AMC to maintain gold production at 5,000 
kilograms per year (kg/yr) (Compagnie Générale des Matiéres 
Nucléaires, 20038). 

Artisanal miners produced about 450 kg/yr of gold at 
Gugub in the Ingessana Hills area from 1997 to 2002. In July 
and September 2003, new discoveries of gold led to higher 
production. From 1997 to 2002, the nearly 700 kg/yr of 
mercury used in the production process was released into the 
environment. Other environmental problems included river 
siltation and deforestation (Ibrahim, 2003, p. 3, 10, 12). 

In 2003, national gold exports were reported to be 7,784 kg at 
a value of $58.6 million, or 2% of total exports. In addition to 
the gold produced and exported by AMC and Sudanese artisanal 
miners, some of Ethiopia’s artisanal gold output was reported to 
be smuggled through Sudan (Bank of Sudan, 2003). 

Iron and Steel.—Sudan Master Technology operated a 
meltshop and rolling mill in Giad Industrial City. In 2002, the 
production of iron bars at Giad Industrial City increased to 
53,035 t compared with 42,785 t in 2001. Hafez el Barbary 
and Sudanese Malaysian Co. had a combined galvanized steel 
production capacity of 15,000 t/yr (Glasson, 2003; Bank of 
Sudan, undated, p. IV.10). 

In 2002, Sudan’s apparent consumption of finished steel 
amounted to 289,000 t, which was an increase from 211,000 t 
in 2001 and 55,000 t in 1997. In 2003, imports of iron and 
steel were 476,399 t at a value of $224.7 million. Iron and steel 
accounted for 14% of Sudan’s total imports (Bank of Sudan, 
2003; International Iron and Steel Institute, 2004, p. 91). 


Industrial Minerals 


Cement.—The Atbara and the Rabak cement plants had 
a combined capacity of 500,000 t/yr. In 2002, production at 
Atbara rose to 154,300 t from 139,300 t in 2001, and production 
at Rabak fell to 41,000 t from 50,200 t. A joint venture of 
Advanced Technology of Sudan, ASEC Group of Egypt, Dan 
Fodio Company of Sudan, and Misr Sons Development of Egypt 
planned to build a new cement plant north of Khartoum. The 
plant was expected to have a capacity of 1.2 Mt/yr and to cost 
between $160 million and $180 million (Middle East Economic 
Digest, 2002; Bank of Sudan, undated, p. I'V.15). 

The International Cement Review (2003) forecasted that 
cement consumption would rise to | million metric tons (Mt) 
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in 2003 from 840,000 t in 2002 and 700,000 t in 2001. The 
majority of Sudan’s cement requirements were imported from 
Jordan and Saudi Arabia. 

Gypsum.—In 2002, Sudan produced 4,540 t of gypsum, 
compared with 2,422 t in 2001 and 13,808 t in 2000. Mousa 
Hassan Massar was the largest local producer and accounted 
for 1,392 t. In 2002, Sudan had 18 valid leases for gypsum. 
The number of producers increased to seven from four in 2001 
(Geological Research Authority of the Sudan, undated a, p. 14, 
undated b, p. 24, 27). 

Salt.—In 2002, Sudan had nine active salt-producing 
companies that produced 83,340 t of salt (table 1). Production 
at Sudanese Salt Co. fell to 40,916 t from 43,286 t in 2001. At 
Baaboud Salt Plant, output rose to 18,968 t from 14,859 t, and at 
other plants, to 23,456 t from 19,638 t. In 2002, Sudan had 31 
valid leases for salt pans (Geological Research Authority of the 
Sudan, undated a, p. 14-15; undated b, p. 24, 26). 

Stone, Dimension (Marble).—Sudan’s output of marble rose 
to 22,000 square meters (m7) in 2002 from 15,500 m? in 2001. 
Makawi’s Factory for Marble and Granite produced 11,500 m’; 
and Stones and Marbles Co., 10,500 m*. Small amounts of 
Sudanese marble were exported. In 2002, Sudan had 495 
valid quarrying leases for aggregates, clay, marble, and sand 
and gravel compared with 477 in 2001 (Geological Research 
Authority of the Sudan, undated a, p. 14, 16; undated b, 

p. 24-25). 


Mineral Fuels 


In 2003, Sudan’s production of crude petroleum increased to 
nearly 110 million barrels (Mbbl) from 87.76 Mbbl in 2002 and 
77.76 Mbbl in 2001. Sudan accounted for 3% of African crude 
petroleum production in 2002. In 2003, petroleum reserves 
were no less than 2.4 billion barrels (Gbbl). 

The Greater Nile Petroleum Operating Company (GNPOC) 

[a joint venture of China National Petroleum Corp. (CNPC), 
Petronas Carigali Overseas Shd. Bhd. of Malaysia, ONGC 
Videsh Ltd. of India, and Sudan Petrol Co. (Sudapet)] held 
blocks 1, 2, and 4 in south-central Sudan. GNPOC produced 
from 90% to 95% of Sudan’s crude petroleum from the 
Bamboo, el-Nar, the el-Toor, the Grand Heglig, the Khairat 
Northeast, the Tooma South, and the Unity oilfields in blocks 1A 
and 2A. In March 2003, ONGC Videsh purchased its share of 
GNPOC from Talisman Energy Inc. of Canada for $758 million. 
Talisman estimated that reserves in blocks 1A and 2A were 
about 1.2 Gbbl and those in block 4, 66 Mbbl (Arab Petroleum 
Research Center, 2004). 

Blocks 5A and 5B were located in the Muglad Basin. Block 
5A was held by a consortium that consisted of Petronas 
Carigali Overseas of Malaysia, ONGC Videsh, and Sudapet. 

In April 2003, Lundin Petroleum AB of Sweden sold its share in 
block 5A to Petronas for $142.5 million; block SA had reserves 
of 149 Mbbl. Block 5B was held by Petronas (41%), ONGC 
Videsh and Lundin (24.5% each), and Sudapet (10%). In 2003, 
operations in block 5B remained on hold because of security 


concerns. ONGC Videsh purchased its shares in blocks 5A and 
5B from OMV Aktiengesellschaft of Austria in 2003 (Africa 
Energy Intelligence, 2003c; Lundin Petroleum AB, 2003; 2004, 
p. 20). 

Blocks 3 and 7 in eastern Sudan were held by the Petrodar 

consortium [CNPC (41%), Petronas (40%), Sudapet (8%), 

Gulf Petroleum Company of Qatar (6%), and Al Thani Group 

of Sudan (5%)]. The Adar-Yale field near Malakal produced 
small amounts of crude petroleum that were refined at El Obeid. 
Blocks 3 and 7 had reserves of 775 Mbbl. CNPC, which was 
the operating company, expected to produce 170,000 barrels 

per day (bbl/d) in blocks 3 and 7 in the second half of 2005. 
Production could rise to 300,000 bbi/d in late 2006 or early 2007 
(Middle East Economic Survey, 2003; Oil & Gas Journal, 2003). 

CNPC held block 6, which was to the northwest of Muglad. 
Reserves in block 6 were reported to be 250 Mbbl. CNPC 
expected to start production in block 6 during the first quarter of 
2004. Production would start at an initial rate of 60,000 bbi/d 
before rising to 180,000 bbl/d (Middle East Economic Survey, 
2003; Oil & Gas Journal, 2003; Ye, 2003). 

In 2003, the Government awarded block 8 in eastern Sudan to 
Petronas; the company would operate in tandem with Sudapet 
and High Tech Group of Sudan. In October, the Government 
awarded block C to a joint venture of Cliveden Petroleum Co. 
of Great Britain, Sudapet, and the Government of Khartoum 
Province. The Government also awarded block 9 in eastern 
Sudan to Zafir Company of Pakistan. TotalFinaElf held the 
block B license. At the end of 2003, the Government was still 
offering data on blocks 12, 13, and 14 to companies for tender 
bids (Africa Energy Intelligence, 2003b-d; Oil & Gas Journal, 
2003). 

In 2003, exports of crude petroleum amounted to 72.4 Mbbl 
at a value of $1.93 billion compared with 62.2 Mbbl at a value 
of $1.4 billion in 2002. Crude petroleum accounted for 76% of 
the value of Sudan’s exports in 2003. In January, Sudan started 
exporting crude petroleum to Ethiopia (Bank of Sudan, 2003; 
Oil & Gas Journal, 2003). 

The Khartoum Oil Refinery had a capacity of 50,000 bbl/d 
in 2003. In August 2003, the Government awarded CNPC a 
contract to increase the refinery’s capacity to 100,000 bbl/d; the 
upgrade was expected to cost $340 million. In November, the 
Government awarded a contract to ONGC Videsh to increase the 
capacity of the Port Sudan Refinery to 90,000 bbl/d from 50,000 
bbi/d; the upgrade was expected to cost $300 million (Africa 
Energy Intelligence, 2003a, d, e). Sudan also had topping plants 
at Abu Jabra, El Obeid, and Sharjirah that produced mainly 
heavy fuel oil. 

In 2003, exports of petroleum products amounted to $113.7 
million, or 4% of total exports. Imports of petroleum products 
were $148.7 million in 2003 compared with $132.3 million in 
2002. Bahrain accounted for $51.5 million of Sudan’s imported 
petroleum products; Saudi Arabia, $38 million; and the United 
Arab Emirates, $31.6 million. Imports of petroleum products 
accounted for about 9% of Sudan’s total imports (Bank of 
Sudan, 2003). 
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Infrastructure 


Sudan suffered from shortages of electric power. In 2002, 
domestic production of electricity was 2,892.6 gigawatthours 
(GWh) compared with 3,093.5 GWh in 2001. Thermal power 
stations accounted for 56% of output in 2002, and hydroelectric 
plants, 44%. The state-owned National Electricity Corporation 
planned to increase capacity with the construction of the 
Merowe and the Kajbar Dams, which would add capacities 
of 1,000 megawatts (MW) and 300 MW, respectively. 
Construction on the Kajbar Dam was underway in 2003. The 
Merowe Dam was expected to be completed in 2008 (Arab 
Petroleum Research Center, 2004; Bank of Sudan, undated, 

p. IV.18). 

The 1,610-kilometer (km) pipeline that ran from block 1A to 
Port Sudan had a capacity of 250,000 bbl/d. In August 2003, 
CNPC signed an agreement with the Government to build a 730- 
km crude petroleum pipeline from the block 6 oilfields to the 
Khartoum Oil Refinery. The pipeline would have a capacity of 
200,000 bbl/d. In December, a consortium of Indian companies 
led by ONGC Videsh signed an agreement with the Government 
to build a new 740-km petroleum products pipeline from the 
Khartoum Oil Refinery to Port Sudan (Middle East Economic 
Survey, 2003; Arab Petroleum Research Center, 2004) 


Outlook 


The International Monetary Fund (2004, p. 194) has predicted 
that Sudan’s GDP would rise by 6.2% in 2004 and 6.5% 
in 2005. High rates of GDP growth may lead to increased 
demand for such local construction materials as cement, gravel, 
limestone, marble, and sand. With the start of production in 
blocks 3, 6, and 7, Sudan’s crude petroleum output is expected 
to rise to more than 600,000 bbl/d by the end of 2005 and to 
750,000 bbi/d by the end of 2006 from 300,000 bbl/d in 2003. 
Plans to increase petroleum production depend upon political 
stability; the Government and the SPLA are expected to sign 
a comprehensive peace agreement in late January 2004. The 
separate conflict in Darfur, which contained part of block 6, 
remained unresolved at the end of 2003 (Integrated Regional 
Information Networks, 2003, 2004; Middle East Economic 
Survey, 2003). 
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TABLE 1 


SUDAN: PRODUCTION OF MINERAL COMMODITIES"” 


Commodity 1999 2000 
Cement, hydraulic metric tons 230,600 145,800 
Chromite, mine output, gross weight” do. 48,000 54,500 ' 
Gold, mine output, Au content” kilograms 5,566 5,774 
Gypsum metric tons 11,144 13,808 
Marble cubic meters NA NA 
Petroleum: 
Crude, including lease condensate thousand 42-gallon barrels 17,120 67,152 
Refinery products: 
Liquefied petroleum gas do. -- 1,656 
Gasoline do. 124 6,456 
Naptha do. -- -- 
Jet fuel do. -- -- 
Kerosene do. 334 250 
Distillate fuel oil do. -- -- 
Residual fuel oil do. 1,056 ' 4,160 
Total do. 1,514 12,522 
Salt metric tons 117,148 86,599 * 
Silver kilograms NA NA 


2001 
189,500 


r 


5,417 
2,422 
15,500 


71,155 


2,493 
8,228 ' 
198 ' 
910 
230 ' 
6,282 
1,656 * 
19,997 * 
77,783 
1,598 


2002 
195,300 ° 
15,000 * 
5,239 ' 
4,540 ° 

22,000 


87,759 


2,192.5 
8,725 ' 
303 ' 
1,339 * 
259 ' 
6,599 
1,991 ° 
22,008 ‘ 
83,340 * 
3,256 


2003° 
320,000 
47,000 * 
5,000 
4,600 
22,000 


110,000 4 


2,800 
8,730 
310 
1,340 
260 
6,600 
2,000 
22,000 
84,000 
3,300 


“Estimated; estimated data are rounded to no more than three significant digits; may not add to totals shown. "Revised. NA Not available. -- Zero. 


‘Includes data available through August 3, 2004. 


*In addition to the commodities listed, the following are presumably produced although available information is inadequate to estimate output: 
clay and/or shale for cement manufacture (normally about 0.4 metric ton of clay and/or shale per metric ton of finished cement); limestone for 


cement manufacture (normally at least 1.25 metric tons per metric ton of finished cement), agriculture, lime manufacture, and construction 
aggregate and fill; and other construction materials (clays, sand and gravel, stone, and others for local use). 


*Presumed to be ores and concentrates with an estimated average grade of about 51% chromic oxide. 


“Reported figure. 


>Does not include artisanal output. 
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Commodity 


Cement 


Do. 
Chromite 

Do. 
Gold 


Gypsum 
Limestone 
Do. 
Marble 
Do. 
Do. 
Do. 
Mica 


Petroleum: 


Crude 


Do. 


Do. 


Refined 


Steel: 
Crude 
Rebar 


Galvanized 


Do. 


NA Not available. 


kilograms 


thousand 42-gallon 


barrels 


do. 


do. 


do. 


do. 


do. 
do. 
do. 


'Out of operation since 2001. 
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TABLE 2 


SUDAN: STRUCTURE OF THE MINERAL INDUSTRY IN 2003 


(Metric tons unless otherwise specified) 


_____ Major operating companies 


Location of main facilities 


Atbara Cement Company Ltd. (LaFarge Group of 
France and Dal Group of Sudan) 

Nile Cement Company (Government, 100%) 

Ingessana Hills Mines Corp. 

Elneelain Works Co. 

Compagnie Miniere Or (Government of Sudan, 
60%, and Ariab Mining Company, 40%) 

Sudanese Mining Corp. (Government, 100%) 

Atbara Cement Company Ltd. 

Nile Cement Company 

Makawi's Factory for Marble and Granite 

Stones & Marbles Co. 

Al Masarra Co. Ltd. 

Imtco Mining Co. 


Atbara 


Rabak 
Ingessana Hills 
NA 

Ariab 


Bir Eit Mine 

Atbara 

Rabak 

NA 

NA 

Atbara and El Jebelein' 


Synkat! 


Sudanese Mining Corp. (Government, 100%) 


Greater Nile Petroleum Operating Co. [China National 
Petroleum Corp. (CNPC), 40%; Petronas Carigali 
Overseas Shd. Bhd., 30%; ONGC Videsh Ltd., 25%; 
National Petroleum Co. of Sudan (Sudapet), 5%] 


Petrodar Consortium (China National Petroleum Corp., 
41%; Petronas, 40%; Sudapet, 8%; Gulf Petroleum 
Company of Qatar, 6%; Al-Thani Group, 5%) 

China National Petroleum Corp. 


Sheriek Mines 


Block 1, Unity, El Toor, and 
Tooma South Fields; Block la, 
Munga and Khairat Fields; 
Block 2, Grand Heglig Field 
(Heglig, Barki, Hamra, Kanga 
Laloba, Rihan, and Toma 
Fields); Block 2a, Bamboo 
and Garaad Fields 

Block 3, Adar-Yale Field 


Block 6, Abu Gabra, Sharaf, and 
Tabaldi Fields 


Khartoum Oil Refinery (China National Petroleum Corp., 


50%, and Sudan Petroleum Corp., 50%) 


Port Sudan Refining Ltd. (Government, 100%) 


Government 
Concorp Ltd. 
Government 


Sudan Master Technology 
do. 

Sudanese Malaysian Co. 

Hafez El Barbary 


Jali 


Port Sudan 


El Obeid 
Shajirah 
Abu Jabra 


Giad Industrial City 
do. 

NA 

NA 


Annual capacity 
400,000. 


100,000. 
48,000. 
NA. 
5,000. 


15,000. 
500,000. 
200,000. 
NA. 
NA. 
NA. 
NA. 
1,800. 


104,000. 


3,650. 


730. 


1,515 liquefied petroleum gas; 
7,428 gasoline; 1,569 
kerosene; 7,738 diesel fuel. 

93 liquefied petroleum gas; 
1,014 gasoline; 898 kerosene; 
2,499 diesel fuel; 4,154 
residual fuel oil; 458 naptha. 

3,650. 

3,650. 

730. 


60,000. 
150,000. 
8,000. 
7,000. 
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THE MINERAL INDUSTRY OF TANZANIA 


By Thomas R. Yager 


In recent years, the mineral industry of Tanzania has produced 
copper, gold, silver, rolled steel products, and such industrial 
minerals as calcite, diamond and other gemstones, gypsum, 
phosphate rock, salt, silica sand, and soda ash. The country 
has also produced coal, petroleum products, and such building 
materials as cement, gravel, limestone, and sand. Deposits of 
cobalt, copper, iron ore, natural gas, nickel, and titanium are also 
known to occur in Tanzania. 

In 2003, Tanzania’s gross domestic product (GDP) based 
on purchasing power parity amounted to $21.6 billion; per 
capita GDP was about $600. The GDP grew by 7.1% in 2003 
compared with 7.2% in 2002 and 6.2% in 2001. Manufacturing 
accounted for 9% of the GDP; construction, 5%; mining and 
quarrying, 3%; and electricity and water, 2% (International 
Monetary Fund, 2004a, p. 43; b, p. 206; 2004$'). 

The value of output in the mining sector grew by about 17% 
in 2003 after rising by 15% in 2002. From 1999 to 2003, the 
value of output in the mining sector grew by an average of 
nearly 15% per year because of substantial increases in gold 
production (table 1). During the same period, the value of 
output in the construction and electricity and water sectors 
rose by an average of 10% and 4%, respectively (International 
Monetary Fund, 2004a, p. 43). 


Trade 


The value of Tanzania’s mineral exports has risen 
substantially since 1999. Most of the increase was attributable 
to gold exports, which increased in value to $504.1 million in 
2003 from $374.3 million in 2002 and $39.8 million in 1999. 
From 1999 to 2003, gemstone exports increased in value to 
$19.1 million from $14 million, and diamond exports remained 
unchanged at $26.4 million. The total value of mineral exports 
amounted to $560.2 million in 2003. The share of total exports 
attributable to minerals rose to 48% in 2003 from 42.5% in 2002 
and 13.5% in 1999; the share of total exports attributable to gold 
increased to nearly 44% from 6% (International Monetary Fund, 
2004a, p. 68; Yona, 2004, p. 49). 

The International Monetary Fund (2004a, p. 70-71) reported 
that imports of petroleum products rose in value to $403.4 
million in 2003 from $194.8 million in 2002 and $148.1 million 
in 1999. From 1999 to 2003, imports of fertilizers rose in 
value to $28.5 million from $10.8 million. Petroleum products 
accounted for nearly 19% of total imports, and fertilizers, 1%. 


Commodity Review 


Metals 


Cobalt, Copper, and Nickel.—Kahama Mining Corp. Ltd. 
(KMC) (100% owned by Barrick Gold Corp.) produced copper 


'A reference that includes a section mark (§) is found in the Internet 
Reference Cited section. 
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as a coproduct at the Bulyanhulu gold mine. Copper production 
increased to 3,303 metric tons (t) in 2003 from 2,700 t in 2002 
(table 1). In 2003, Barrick conducted a drilling program at the 
Kabanga nickel sulfide deposit in northwestern Tanzania. In 
February, resources at Kabanga were reported to be 26.4 million 
metric tons (Mt) at a grade of 2.6% nickel; this estimate was 
made prior to the drilling program. Kabanga also had resources 
of cobalt and copper. National exports of copper amounted 

to 3,292 t at a value of $7.33 million in 2003 (Kafumu, 2004; 
Yona, 2004, p. 48-49). 

Goldstream Mining NL of Australia explored for cobalt, 
copper, and nickel at the Mibango and the Wansisi regional 
projects near Lake Tanganyika and at the Luwumbu project 
near Lake Malawi in 2003. According to preliminary data from 
the company’s drilling program, nickel resources at Mibango 
were estimated to be 89.2 Mt at grades of 1.08% nickel, 0.14% 
copper, 0.058% cobalt, and 0.45 gram per metric ton (g/t) 
platinum-group metals (PGM) and gold (Goldstream Mining 
NL, 2004). 

Columbium (Niobium) and Tantalum.—Panda Hill Mines 
Ltd. explored for columbium (niobium) and tantalum at the 
Panda Hill deposit in the Mbeya region. Resources at Panda 
Hill were estimated to be 480 Mt at a grade of 0.33% Nb,O, 
(Ministry of Energy and Minerals, 1998, p. 83; Yona, 2003). 

Gold.—In 2003, Tanzania’s gold production increased to 
48,018 kilograms (kg) from 43,320 kg in 2002 and 30,088 
kg in 2001. Tanzania became the third leading gold producer 
in Africa in 2003. The Buhemba, the Bulyanhulu, the Geita, 
the Golden Pride, and the North Mara Mines had the capacity 
to produce about 50,200 kilograms per year (kg/yr) of gold. 
Tanzania’s resources amounted to more than 1,400 t of 
contained gold, of which about 770 t were reserves (tables 1-3). 

In 2003, the Geita open pit gold mine produced 20,561 kg of 
gold from 5.7 Mt of ore compared with 18,010 kg of gold from 
4.98 Mt of ore in 2002. Geita Gold Mining Ltd., which was 
owned by Anglogold Ltd. (50%) and Ashanti Goldfields Co. 
Ltd. (50%), started production in 2000. The gold recovery rate 
remained unchanged at 92% in 2003; cash costs rose to $170 
per troy ounce of gold from $163 per troy ounce of gold in 2002 
(Ashanti Goldfields Co. Ltd., 2004, p. 13). 

Higher production at Geita was attributable to an increase in 
the ore-treatment capacity to 5.6 million metric tons per year 
(Mt/yr). The plant expansion was completed during the first 
quarter of 2003. Gold production was expected to increase to 
nearly 21,500 kg in 2004 at a cash cost of $199 per troy ounce 
of gold (Ashanti Goldfields Co. Ltd., 2004, p. 10). 

KMC operated the Bulyanhulu underground gold mine. In 
2003, the mine produced 9,753 kg of gold from 980,000 t of ore 
compared with 11,083 kg of gold from 1.08 Mt of ore in 2002. 
Recovery rates rose to 88% from 86%. Cash costs were $246 
per troy ounce of gold in 2003 compared with $198 per troy 
ounce of gold in 2002. Production fell partly because higher 
mining dilution resulted in lower processed ore grades (Barrick 
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Gold Corp., 2004, p. 18-19, 36-37). The majority of gold was 
recovered from copper concentrates; the remainder was from 
gold doré. 

In 2004, Barrick planned to increase gold production to 
between 11,200 and 11,400 kg. The increase would be the result 
of higher grades mined and increased productivity. Barrick 
planned to raise production to between 13,400 and 17,700 kg/yr 
at an average cash cost of $151 per troy ounce of gold during 
the expected 21-year life of the mine (Tassell, 2003a; Barrick 
Gold Corp., 2004, p. 37). 

In October 2003, Barrick and Explorations Miniéres du Nord 
Ltée (MDN) of Canada completed a feasibility study for 
the Tulawaka project; the companies signed a development 
agreement with the Government in December. The new 
Tulawaka open pit mine was expected to produce from 3,100 to 
3,300 kg/yr of gold starting in early 2005. The processing plant 
would treat about 1,000 metric tons per day of ore. Capital costs 
were expected to be $49 million, and average cash costs, from 
$170 to $180 per troy ounce of gold. The life of the mine was 
likely to be 4 years. Reserves were estimated to be 1.42 Mt at 
a grade of 11.54 g/t gold (Explorations Miniéres du Nord Ltée, 
2003; Barrick Gold Corp., 2004, p. 17; Tassell, 2004a). 

Barrick planned additional exploration near Bulyanhulu 
in 2004. The company also held the Golden Ridge and the 
Chocolate Reef properties, which had contained gold resources 
of 68 t and 59 t, respectively (table 3). Exploration at these 
properties was on hold as Barrick focused on developing the 
Tulawaka Mine. 

Resolute Mining Ltd. of Australia owned the Golden Pride open 
pit mine. In 2003, the Golden Pride Mine produced 5,188 kg of 
gold from 2.49 Mt of ore compared with 4,625 kg of gold from 
2 Mt of ore in 2002. Gold recovery rates exceeded 90% throughout 
the year. Higher production was attributable to an upgrade in the 
ore-treatment capacity of Golden Pride that was completed in 
October 2002 (Resolute Mining Ltd., 2002; 2003a, b; 2004). 

From 2004 to 2008, Resolute planned to produce nearly 
5,000 kg/yr of gold at a cash cost of $220 per troy ounce of 
gold. The company indicated that it expected to have a 
stockpile of 5 Mt of low-grade ore by 2009. Depending upon 
the price of gold, production from the stockpile could maintain 
milling operations for up to 2 years following the cessation of 
mining in 2008. Resolute also engaged in exploration work 
at Golden Pride and held 15 additional concessions within 60 
kilometers (km) of the mine (Tassell, 2004b). 

East African Gold Mines Ltd. (EAGM) started production 
at the North Mara open pit gold mine during the third quarter 
of 2002. The North Mara project encompassed the Gokona, 
the Nyabigena, and the Nyabirama pits. For the first 5 months 
of 2003, EAGM produced 2,481 kg of gold from 815,000 t of 
ore. In July, Placer Dome Gold Inc. of Canada purchased North 
Mara for $255 million. During the last 5 months of 2003, Placer 
Dome produced 2,785 kg of gold from 869,000 t of ore. 

Cash costs were $225 per troy ounce, and the recovery rate was 
nearly 94% (Lion Selection Group Ltd., 2003; Placer Dome 
Gold Inc., 2004, p. 38; Tassell, 2004a). 

Production at North Mara was expected to be nearly 6,700 kg 

in 2004 at a cash cost of $240 per troy ounce of gold. Placer 


Dome was expanding the ore-treatment capacity of its mill to 
2.8 Mt/yr from 2 Mt/yr; gold production would rise to between 
8,700 and 9,300 kg/yr. The upgrade was expected to be 
completed during the fourth quarter of 2004 at a cost of $25 
million (Placer Dome Gold Inc., 2004, p. 38; Tassell, 2004a). 

EAGM and Placer Dome conducted exploratory drilling at 
North Mara in 2003. At the end of 2003, reserves at North Mara 
amounted to 34 Mt at a grade of 3.5 g/t gold; contained gold 
increased to nearly 120 t from about 90 t in 2002. Resources 
amounted to 48.5 Mt at a grade of 3 g/t gold (Lion Selection 
Group Ltd., 2003; Placer Dome Gold Inc., 2004, p. 22, 24, 35). 

In February 2003, state-owned Meremeta Ltd. started 
production at the Buhemba open pit mine near Musoma. The 
company’s monthly production amounted to between 240 and 
250 kg of gold from nearly 100,000 t of ore; production of ore 
was expected to rise to 110,000 metric tons per month by early 
2005. The expected life of the mine was 8 years. Meremeta 
also held the Kilamongo and the Mwizi deposits south of 
Buhemba and the Nyasanero deposit. The Buhemba Mine was 
developed at a cost of $65 million; Meremeta planned additional 
expenditures for exploratory drilling at Kilamongo and Mwizi 
(Kafumu, 2004; Tassell, 2004b). 

Spinifex Gold Ltd. of Australia had a joint-venture agreement 
with Resolute for the Nyakafuru project; Nyakafuru had 
resources of about 3.6 Mt at a grade of 6.3 g/t gold (23 t of 
contained gold). Resolute explored at Nyakafuru in 2003, and 
Spinifex explored at the Buckreef/Rwamagaza and the Kitongo 
projects, which had resources of 22 t and 17 t of contained gold, 
respectively. In 2003, Spinifex merged with Gallery Gold Ltd. 
of Australia. Gallery planned to spend $2 million on exploration 
at Buckreef/Rwamagaza in 2004; the company was considering 
the development of a mine that could produce 5,000 kg/yr of 
gold (table 3; Resolute Mining Ltd., 2004; Tassell, 2004a). 

In 2003, African Eagle Resources plc of the United Kingdom 
carried out drilling at Miyabi. The company planned additional 
exploration at Miyabi and Msasa in 2004 and was negotiating 
a joint venture at its Kakumba property. African Eagle 
relinquished its options over three licenses in 2003 (African 
Eagle Resources plc, 2004, p. 4). 

Lakota Resources Inc. of Canada signed an option agreement 
with Gold Fields Ltd. for the Tembo project (the Bemuda, the 
Ikina Reefs, and the Tannor properties) near the Bulyanhulu 
Mine. Other properties held by Lakota included Shirera/Wandu 
and Siaga Hill. 

Sub-Sahara Resources NL had a joint-venture agreement with 
Resolute for the Nyakafuru project, in which Resolute explored 
for gold. In 2003, Sub-Sahara explored at the Nyanzaga 
project; the company expected to conclude negotiations on a 
joint-venture agreement in March 2004. Sub-Sahara had a joint- 
venture agreement with Minex Mining Ltd. for the Mabale Hills 
project. Other projects held by Sub-Sahara included Jubilee 
Reef, Kasamwa, Musoma-Mara, and Nyamirembe; the company 
sought joint-venture partners for these projects. Sub-Sahara 
sold its interest in the Ikina Reefs property to Lakota in 
March 2003 (Sub-Sahara Resources NL, 2003, p. 1-3). 

Tan Range Exploration Corp. of Canada signed a royalty 
agreement with Ashanti for the Kigosi property in 2003. Other 
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properties held by Tan Range included the Luhala and the 
Lunguya; the company held 69 properties in Tanzania (Tassell, 
2004a). The company had royalty agreements with Ashanti, 
Barrick, and MDN for 29 of its properties at the end of 2003. 

Randgold Resources Ltd. explored for gold at its Nyabigena 
South property, which was located near the North Mara 
Mine. In 2003, Randgold signed a joint-venture agreement 
with Goldstream NL for the Nyati license. The company held 
13 exploration licenses in Tanzania, of which 11 were in the 
Musoma Mara region (Randgold Resources Ltd., 2004, p. 39). 

Iron and Steel.—National production of rolled steel 
increased to 38,747 t in 2003 from 25,418 t in 2002 and 8,982 t 
in 1999. MM Integrated Steel Mills Ltd. remelted scrap steel 
for use in its rolling mill; the company produced steel bars and 
pipes. Other rolling mills included Hans Industries Ltd., Sita 
Steel Rollings Ltd., Steel Masters Ltd., and Trishala Rolling 
Mills Ltd. Aluminum Africa Ltd. (ALAF) operated a plant for 
galvanizing sheet steel with a capacity of 40,000 metric tons 
per year (t/yr). In 2003, the company planned to increase 
production to between 32,000 and 33,000 t from 30,000 t in 
2002 (Kenge, 2003a). 

In 2002, the demand for scrap metal in Tanzania was about 
40,000 t compared with a supply of 24,000 t; exports of scrap 
metal to Kenya and India contributed to the shortage. Domestic 
iron and steel producers were forced to import billet at a cost 
of $240 per ton instead of using scrap that cost $30 per ton. In 
2003, the Government imposed a ban upon the export of scrap 
iron and steel. After the ban was implemented, average capacity 
utilization in the iron and steel industry rose from 60% to 85% 
(Kyaruzi, 2003). 

The International Iron and Steel Institute (2004, p. 81, 85) 
estimated that Tanzania’s imports of semimanufactured and 
finished steel products amounted to 134,000 t in 2002 compared 
with 121,000 t in 2001 and 63,000 t in 1997. From 1997 to 
2002, Tanzania’s apparent consumption of crude steel rose to 
149,000 t from 71,000 t. 

Platinum-Group Metals.—In 2003, Goldstream Mining 
NL explored for PGM at the Mibango and the Wansisi projects 
near Lake Tanganyika and at the Luwumbu project near Lake 
Malawi. According to preliminary data from the company’s 
drilling program, PGM resources at Mibango were estimated 
to be 9.3 Mt at grades of 1.6 g/t PGM and gold, 0.85% nickel, 
0.22% copper, and 0.065% cobalt. Goldstream had joint- 
venture agreements with Lonmin plc for the Mibango and the 
Luwumbu projects that included additional exploration work 
and a feasibility study. Completion of the feasibility study at 
Mibango was unlikely before 2006. African Eagle explored for 
PGM at Zanzui in the Lake Victoria goldfield (African Eagle 
Resources plc, 2004, p. 4; Goldstream Mining NL, 2004). 

Silver.— Tanzania produced silver as a coproduct of gold 
mining and refining. Domestic output of silver increased to 
7,986 kg in 2003 from 7,669 kg in 2002 (table 1). In 2003, 
national exports of silver amounted to 8,226 kg at a value of 
$1.32 million. The Bulyanhulu Mine produced concentrates 
that contained copper, gold, and silver; the recovery rate for 
silver was 65%. Contained silver resources at Bulyanhulu 
were estimated to be 410 t, of which nearly 270 t was reserves 
(Barrick Gold Corp., 2004, p. 113; Yona, 2004, p. 48-49). 
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Industrial Minerals 


Cement.—In 2003, Tanzania’s production of cement 
increased to nearly 1.19 Mt from 1.03 Mt in 2002 and 778,000 t 
in 1998 because of demand from gold mine development, 
infrastructure works, and large construction projects. Tanzania’s 
three cement producers were Mbeya Cement Co. Ltd., Tanga 
Cement Co. Ltd., and Tanzanian Portland Cement Co. Ltd. 
(TPCC), which had a total clinker-grinding capacity of 1.25 Mt/yr 
and a total cement production capacity of 1.55 Mt/yr (tables 1, 2). 

TPCC produced 500,000 t of cement in 2002. The company 
planned to increase its capacity to between 650,000 and 
700,000 t/yr from 500,000 t/yr by September 2004. TPCC 
produced about 60% of its own clinker and imported most of 
the remainder; the expansion would enable the company to 
become self-sufficient in clinker. Mbeya Cement produced 
about 230,000 t/yr of cement. Tanga Cement began to substitute 
cashew nut shells for heavy fuel 011 as an energy source; an 
expansion of this program was expected to be complete in 
late 2006. The use of cashew nut shells lowered energy costs 
(Kenge, 2003b; Thompson, 2003; World Business Council for 
Sustainable Development, 2003). 

Tanzania’s cement consumption increased to nearly 1.32 Mt 
in 2003 from 1.14 Mt in 2002 and 815,000 t in 1999. From 
1999 to 2003, exports rose to 34,000 t from 29,000 t and imports 
rose to 166,000 t from 11,000 t. 

Diamond.—In 2003, national diamond production amounted 
to 236,582 carats compared with 239,761 carats in 2002 and 
97,830 carats in 1998. Diamond exports were 232,273 carats at 
a value of $26.4 million in 2003. The Williamson Mine, which 
was operated by the DeBeers Group, accounted for a majority of 
Tanzania’s diamond production (Yona, 2004, p. 48-49). 

Diamond recovery at the Williamson Mine rose to 166,263 
carats in 2003 from 152,234 carats in 2002. Ore processed 
increased to 4.54 Mt in 2002 from nearly 3.33 Mt in 2002, but 
the grade of the ore fell to 3.7 carats per 100 t from 4.6 carats 
per 100 t. The increase in the amount of ore processed was the 
result of a new plant commissioned in October 2002 to treat 
mine tailings. DeBeers planned to produce from 300,000 to 
400,000 carats per year during the remaining life of the mine, 
which was expected to be at least 10 years (Tassell, 2003b; 
DeBeers Group, 2004, p. 48). The entire output of the mine was 
exported to the United Kingdom. 

In April 2004, El Hillal Minerals Ltd. of Tanzania planned 
to start pilot mining at Mwadui near the Williamson Mine; full 
production was expected to start in October. The new mine 
would be the second leading diamond mine in Tanzania. El 
Hillal invested $12 million in exploration and development 
of its mine; this figure was expected to rise to $14 million by 
October 2004. The company planned to produce 18,000 to 
24,000 carats per year (Anatory, 2003; Yona, 2004, p. 23). 

About 3,000 artisanal miners were estimated to be working 
in the vicinity of the Williamson Mine. The miners worked 
alluvial deposits of diamond that resulted from the erosion of 
the local kimberlites. 

Gemstones.—In 2003, the total production of gemstones 
rose to 1,530,000 kg from 196,000 kg in 2002. The value of 
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gemstone production, however, fell to about $19.1 million in 
2003 from $19.8 million in 2002. A sharp increase in the output 
of such low-value gemstones as feldspar, moonstone, and 
quartz was more than offset by decreased production of high- 
value tanzanite (Zacharia Makka, Commissioner for Minerals, 
Ministry of Energy and Minerals, written commun., 

October 28, 2004). 

Merelani, which is located near Arusha, was the world’s only 
source of tanzanite. Officially reported production of tanzanite 
fell to 4,490 kg in 2003 from 6,461 kg in 2002. The value of 
tanzanite produced in 2003 amounted to $13.14 million. From 
2001 to 2003, tanzanite accounted for 80% of the value of 
domestic gemstone production. The decrease in output in 2003 
may have been attributable to falling tanzanite prices in 2002 or 
increasingly difficult mining conditions (S.S. Salim, Ministry 
of Energy and Minerals, written commun., September 17, 2002; 
Zacharia Makka, Commissioner for Minerals, Ministry of 
Energy and Minerals, written commun., October 28, 2004). 

In blocks B and D of the Merelani deposit, as many as 10,000 
miners working in small-scale mines accounted for most of the 
country’s tanzanite production. Mineshafts were getting deeper 
in block D; the increasing difficulty in reaching the deposits 
and removing tailings led to lower production. In block B, 
tunnels from the different mining operations were becoming 
intertwined. Tanzanite Africa Ltd. (a subsidiary of IPP Ltd. 
of Tanzania) started mining tanzanite; in February 2003, the 
company announced plans to build the second largest mine at 
Merelani. Kilimanjaro Mines Ltd. mined tanzanite in block A 
(East African, 2003; Henricus, 2003; Jewellery News Asia, 2003). 

African Gem Resources Ltd. (Afgem) of South Africa held 
the rights to mine for tanzanite in block C; the company started 
commercial-scale production during the first quarter of 2003. 
From April to September, Afgem produced 163 kg of rough 
tanzanite from 12,311 t of ore. The company cut high-quality 
tanzanite at its lapidaries in South Africa and Tanzania. Afgem 
had a grading and certification program for its tanzanite; each 
stone was sold with a certificate of origin and authenticity issued 
by the Tanzanite Foundation. Steps were being taken to include 
all tanzanite producers in Afgem’s program (Scheepers and 
Scheepers, 2003). 

In early 2003, the Government instituted new measures to 
regulate tanzanite mining that included the establishment of the 
Tanzanite Advisory Board, increased security at the mines, a 
system of identification for miners, and safety regulations. The 
Tanzanite Advisory Board would participate in formulating 
mining and safety regulations and assisting small-scale miners. 
The Government restricted access to blocks A, B, and D of the 
Merelani mining area and planned a new system of formal 
employment at the mines. These measures were taken to 
ensure Tanzania’s compliance with the Tucson Tanzanite 
Protocol that was established in February 2002. The increased 
emphasis on mine safety followed a fatal accident in June 2002 
that temporarily halted tanzanite production (Henricus, 2003; 
Jewellery News Asia, 2003). 

The Tucson Tanzanite Protocol is an agreement between 
the Arusha Regional Miners Association, the Government 
of Tanzania, the Tanzania Mineral Dealers Association, the 
Tanzanian Chamber of Mines, and gemstone and jewelry trade 
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associations from India and the United States to certify that 
tanzanite bought, cut, polished, set, sold, or otherwise traded 
comes from legitimate sources. Under the agreement, the 
interested parties commit to strengthen and maintain a system 
of control, law enforcement, and oversight for the movement of 
tanzanite from the mines to the point of initial export (American 
Gem Trade Association, 2002). 

More than 98% of the gemstones exported from Tanzania 
were shipped in rough form to foreign cutting and polishing 
centers. India received more than 50% of the exports of rough 
tanzanite, most of which was smuggled through Kenya and 
other neighboring countries. The Government announced that 
it would ban exports of rough tanzanite starting in July 2003, 
but it delayed implementation of the ban until the end of 2005 
(Kondo, 2003b; Kafumu, 2004). 

In late 2003, the Government announced plans to set up an 
export-processing zone in Arusha that would be dedicated to the 
cutting, polishing, and marketing of tanzanite. The Government 
planned to facilitate the development of tanzanite lapidaries by 
funding the training of cutters, creating special taxation centers 
for tanzanite dealers, and streamlining the process of obtaining 
tanzanite mining and trading licenses. The Tanzanian Mining 
and Trading Act of 2003 was under consideration; this bill 
would establish a Government agency to monitor the mining, 
cutting, polishing, and export of all Tanzanian gemstones. 
Tanzanite Africa and El Hillal planned to establish tanzanite 
cutting and polishing operations in 2004 (Africa Mining 
Intelligence, 2003; Kondo, 2003b). 

Tsavorite, which 1s a green grossular garnet that obtains its 
color from trace amounts of chromium and vanadium, was 
mined near Merelani and Mtwara. Tanzania’s production of 
tsavorite nearly ceased in late 2003. Rhodolite garnet was 
mined along the Lelatema Fault, and red garnet was found at 
Mwazye and Ng’ongo in the Sumbawanga District. In 2003, 
garnet production was 5,911 kg at a value of $480,000 compared 
with 19,508 kg at a value of $1.01 million in 2001 (GZ Journal, 
2003; S.S. Salim, Ministry of Energy and Minerals, written 
commun., September 17, 2002; Zacharia Makka, Commissioner 
for Minerals, Ministry of Energy and Minerals, written 
commun., October 28, 2004). 

In recent years, ruby has been produced at Longido in the 
Monduli District, at Mahenge in the Ulanga District, and in 
the Morogoro and the Tunduru Districts. Seab Gems Ltd. of 
Tanzania closed its ruby mine at Mahenge in January 2003; 
remaining resources were reported to be subeconomic. In June 
2002, the Naende ruby deposits were discovered near Chala 
in the Rukwa region. The discovery attracted artisanal miners 
from Rukwa and several other regions in Tanzania. By mid- 
2003, at least 10 mines owned by small-scale mining companies 
were operating near Chala. Mine depths were limited by a lack 
of modern equipment. Other factors that inhibited development 
of ruby resources in Rukwa included a lack of capital and 
investors to operate joint ventures with local miners, lapidary 
facilities, reliable markets, training, and transport. In 2003, 
national ruby production was 2,675 kg at a value of $132,000 
compared with 1,174 kg at a value of $71,000 in 2001 (Kondo, 
2003a; S.S. Salim, Ministry of Energy and Minerals, written 
commun., September 17, 2002; Zacharia Makka, Commissioner 
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for Minerals, Ministry of Energy and Minerals, written 
commun., October 28, 2004). 

Sapphire was produced in the Songea and the Tunduru 
Districts in the Ruvuma region and at Umba River in the 
Tanga region. New sapphire resources were discovered at the 
Naende ruby mines and at Mabwenkoswe and Tawete in the 
Sumbawanga District. In February 2003, IPP Ltd. of Tanzania 
announced plans to mine ruby and sapphire at Korogwe in the 
Tanga region. In 2003, Tanzania’s rough sapphire production 
was 1,338 kg at a value of $60,000 compared with 3,576 
kg at a value of $490,000 in 2001. Cut sapphire production 
amounted to less than 1 kg (East African, 2003; Kondo, 2003a; 
S.S. Salim, Ministry of Energy and Minerals, written commun., 
September 17, 2002; Zacharia Makka, Commissioner for 
Minerals, Ministry of Energy and Minerals, written commun., 
October 28, 2004). 

Aquamarine was mined at Kalunga in the Nkasi District; other 
deposits were found at Kamunyanzi, Lusaka, and Malombo in 
the Sumbawanga District. In 2003, aquamarine production fell 
to 278 kg from 600 kg because of the depletion of resources at a 
deposit in the Songea District in 2002 (table 1). 

In August 2003, new alluvial and eluvial deposits of spinel 
were discovered in the Mahenge region in south-central 
Tanzania. Less than 30% of the rough spinel produced was 
facetable, and the remainder was bead- or cabochon-quality 
(Quinn and Laurs, 2004). 

Alexandrite and emerald were mined in the Manyara region; 
emerald was also mined at Kalambazite, Lyamba La Mfipa, 
Muungano, Mwenzusi, Senga, and Waipanga in the 
Sumbawanga District. Small amounts of high-quality green 
tourmaline were produced in 2003; sources of tourmaline 
included the Naende ruby mines and Mwayze and Uzio in the 
Sumbawanga District. Other gemstones mined in the Rukwa 
region included kyanite, opal, and zircon; deposits of agate, 
amethyst, moonstone, and topaz were reportedly discovered. 

Lime.—Athi River Mining Ltd. of Kenya commissioned its 
lime plant at Tanga in December 2003. The plant had a capacity 
of 20,000 t/yr. Athi River planned to sell its output to gold mines 
in Tanzania and to double capacity at Tanga (Nation, 2004). 

Stone, Crushed, and Sand and Gravel.—tThe Tanga and the 
Wazo Hill limestone deposits have been developed for use in the 
cement industry; Lindi is another substantial limestone deposit. 
The production of crushed limestone fell to about 1.1 Mt in 
2003 from 2.86 Mt in 2002. The production of sand rose to nearly 
2.04 Mt in 2003 from about 503,000 t in 2002. In 2003, the value 
of sand production was $2.25 million, and limestone, $2.07 million 
(Zacharia Makka, Commissioner for Minerals, Ministry of Energy 
and Minerals, written commun., October 28, 2004). Tanzania also 
produced aggregate and other construction materials; about 
130,000 t/yr of aggregate was used as backfill in the Bulyanhulu 
underground mine. 


Mineral Fuels and Related Materials 
Coal.—The Kiriwa coalfield produced a small amount of 
bituminous coal, most of which was consumed at a powerplant 


near the mine. Bituminous coal deposits in the Ruhuhu coalfield 
included the Ketewaka, the Mbalawala, the Mbuyura, and the 
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Mchuchuma; other bituminous coalfields included the Gahula 
and the Njuga. In 2003, Tanzania’s coal production fell to 
54,610 t from 79,210 t in 2002 because of mechanical problems 
with mining equipment. 

State-owned National Development Corp. (NDC) formed 
a joint venture with Cinergy Global Power Inc., Grinaker- 
LTA, and Siemens Ltd. to develop the Mchuchuma deposit. 
Resources at Mchuchuma were estimated to be 536 Mt. In 
the first phase of the project, NDC planned to build a surface 
mine with a capacity of 1.5 Mt/yr and a coal-fired powerplant 
with a capacity of 400 megawatts (MW). In the second phase, 
coal production would rise to 3 Mt/yr, and in the third phase, 
to between 8 and 10 Mt/yr. The mine was expected to be 
commissioned in 2008; development of the mine could start in 
the third quarter of 2004. Costs for the project were estimated 
to be $612 million (Spatial Development Initiatives Support 
Programme, 2003). 

Natural Gas.—AES Corp. of the United States, PanOcean 
Energy Corp. Ltd., and Tanzania Electric Supply Company Ltd. 
(TANESCO) formed a consortium, Songas Ltd., to develop the 
resources of natural gas at Songo Songo Island. The project 
would deliver natural gas from the Songo Songo field to the 
Ubungo powerplant in Dar es Salaam, which was operated 
by TANESCO, and to TPCC’s cement plant at Wazo Hill. 

Kioo Glass and Kisarawe Brick Factory were also expected 
to consume gas from Songo Songo. Reserves at Songo 
Songo were estimated to be more than 17 billion cubic meters 
(PanOcean Energy Corp. Ltd., 2004, p. 43). 

The Songo Songo project would involve installation of a 
gas-processing plant on the island, construction of 258 km of 
pipeline to Dar es Salaam and Wazo Hill, and conversion of 
the 112-MW Ubungo plant from diesel to natural gas. The 
pipeline would have a capacity of nearly 1.1 billion cubic meters 
per year. Construction began on the natural gas gathering, 
production, and offshore pipeline in 2003; PanOcean expected 
the project to be completed in 2004 (PanOcean Energy Corp. 
Ltd., 2004, p. 43, 45). 

In 2003, the Artumas Group of Canada was negotiating 
with the Government to develop the Mnazi Bay gasfield in 
southeastern Tanzania. The Government was expected to sign 
a deal with Artumas in early 2004. Mnazi Bay had estimated 
resources of from 2.1 billion to 6.1 billion cubic meters. 

Gas from Mnazi Bay would be used in industry and power 
generation in the Lindi and the Mtwara regions. The total 
cost of the project was estimated to be $4.7 million (Spatial 
Development Initiatives Support Programme, 2003; Yona, 
2003). 

Petroleum.—Tanzania’s only refinery was shut down because 
of its outdated technology and high transportation costs; the 
country depended upon imports for its petroleum requirements. 
In December 2003, Aminex plc of Ireland and its joint-venture 
partners Bounty Oil and Gas NL of Australia and Petrom SA 
of Romania were drilling the Nyuni-1 exploration well on their 
Nyuni offshore field concessions. The companies also planned 
to drill the Okuza-1 well in the vicinity of Okuza Island (African 
Energy, 2003). The Royal Dutch/Shell Group held four offshore 
blocks to the west of the islands of Pemba and Zanzibar. The 
company planned to explore these properties in 2004. Antrim 
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Energy Ltd. of Canada held the Pemba-Zanzibar offshore 
block. Maurel & Prom of France and the Petrobras Group of 
Brazil were negotiating production-sharing agreements with the 
Government. 


Infrastructure 


The state-owned utility TANESCO had powerplants with a 
combined capacity of 794 MW in its grid network; 557 MW 
was hydroelectric and 237 MW was thermal. Hydroelectric 
power stations included Kidatu, which had a capacity of 200 
MW; Kihansi, 180 MW; Mtera, 80 MW; and others, 97 MW. 
The Ubungo thermal plant had a capacity of 112 MW; Tegeta, 
100 MW; and others, 25 MW. Tegeta was owned and operated 
by Independent Power Tanzania Ltd. In addition to the plants 
in the grid network, 55 isolated mini-hydroelectric generators 
supplied 23 MW of capacity (Business Council for Sustainable 
Energy, 2003, p. 108; World Bank Group, 2004, p. 8). 

The Geita Mine had its own isolated powerplant with a 
capacity of 39 MW; demand was 23 MW of capacity. At the 
Buhemba Mine, the isolated diesel powerplant had a capacity of 
7 MW; demand was 4.5 MW of capacity. The Golden Pride and 
the North Mara Mines had powerplants with capacities of 13 
MW and 12 MW, respectively (Tassell, 2003a, 2004a-c). 

In 2003, Tanzania’s electricity production rose to 3,067 
gigawatthours (GWh) from 2,801 GWh in 2002. Output from 
hydroelectric plants fell to 2,549 GWh in 2003 from 2,719 GWh 
in 2002 because of widespread droughts. Production from 
thermal plants rose to 518 GWh from 89 GWh because of greater 
capacity utilization. TANESCO’s sales of electricity increased to 
2,342 GWh in 2003 from 2,186 GWh in 2002; peak demand rose 
to 506 MW from 475 MW (World Bank Group, 2004, p. 5, 8, 10). 

TANESCO estimated that the consumption of electricity 
would rise to 13,360 GWh in 2025 from 2,118 GWh in 1998. 
Peak demand would rise to 2,312 MW of capacity in 2025 from 
727 MW in 2005 and 367 MW in 1998. Demand from gold 
mines was expected to grow to more than 100 MW of capacity. 
TANESCO’s Power Sector Master Plan would add 1,440 MW 
of new capacity by 2021. In spite of plans to develop Tanzania’s 
4,700 MW of potential hydropower resources further, TANESCO 
planned to reduce the country’s reliance on hydropower and 
imported petroleum. The company planned to build new gas-fired 
powerplants, to substitute natural gas for diesel in other plants, to 
build new coal-fired powerplants, and to develop geothermal and 
other renewable energy sources (Business Council for Sustainable 
Energy, 2003, p. 108-109; Mwihava and others, 2003, p. 14). 

About 37% of the urban population and less than 2% of the 
rural population had access to electricity. Most rural energy 
requirements were supplied by charcoal. National wood fuel 
consumption was estimated to be 34 million cubic meters 
per year, which resulted in deforestation of about 900 square 
kilometers per year. To alleviate the environmental problems 
from deforestation, TANESCO promoted rural electrification 
(Business Council for Sustainable Energy, 2003, p. 111; 
Mwihava and others, 2003, p. 1, 9). 

Geothermal areas in Tanzania include Lake Eyasi, Lake 
Manyara, Lake Natron, Mbeya, Musoma, the Ngorongoro 
Crater, and Rufiji. Resources of geothermal energy at Rufiji 
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were estimated to be more than 100 MW and at Mbeya, 
more than 50 MW. The Government planned to produce 5% 
of Tanzania’s electricity requirements by 2010; the cost of 
geothermal projects with a capacity of 55 MW was estimated to 
be about $138 million (Mwihava and others, 2003, p. 8-9). 
Most exploration for geothermal energy sources has been 
very preliminary because of abundant hydropower and plans 
to develop domestic coal and natural gas resources. The 
Government planned a 3-year exploration program for Arusha, 
Lake Eyasi, Lake Manyara, Lake Natron, and the Ngorongoro 
Crater. The first phase would be a feasibility study that was 
expected to cost $500,000. If the feasibility study were to yield 
favorable results, then exploratory drilling would follow at a 
cost of $2.5 million (Mwihava and others, 2003, p. 20-21). 
Tanzania had about 85,000 km of roads, of which 
approximately 4,000 km was paved. Only 14% of the unpaved 
roads were in good condition; the Government planned to 
rehabilitate 4,500 km of roads by 2004. The rail network 
covered about 3,600 km. The country had 982 km of crude 
petroleum pipelines. Lake Nyasa, Lake Tanganyika, and Lake 
Victoria were the principal waterways. Ports and harbors 
were Bukoba, Dar es Salaam, Kigoma, Kilwa Masoko, Lindi, 
Mtwara, Mwanza, Pangani, Tanga, Wete, and Zanzibar. 


Outlook 


Tanzania’s minerals industry, particularly gold mining, is 
likely to grow substantially in the near future. With increased 
production from the Bulyanhulu, the Geita, and the North 
Mara mines and the development of such projects as Tulawaka, 
Tanzania’s gold production was expected to rise to about 
59 t in 2005 and 61 t in 2007. Investments by Afgem and 
DeBeers are likely to lead to higher output of tanzanite and 
diamond, respectively; the outlook for these commodities 
also depends heavily upon world markets. The increases in 
diamond, gemstone, and gold production were likely to result 
in substantially higher mineral exports. The International 
Monetary Fund (2004b, p. 206) has predicted that Tanzania’s 
GDP would grow by 6.3% in 2004 and 6.5% in 2005. If 
similar rates of growth happen in the construction industry, 
then the production of construction materials, such as brick 
clay, gypsum, limestone, and sand and gravel, could increase 
substantially. 
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TABLE 1 


TANZANIA: PRODUCTION OF MINERAL COMMODITIES! 


(Metric tons unless otherwise specified) 


Commodity’ 
Calcite® 
Cement, hydraulic thousand tons 
Coal, bituminous 
Copper, contained in concentrates and doré 
Diamond’ carats 
Gemstones, excluding diamond: 
Amethyst* kilograms 
Aquamarine do. 
Cordierite (Iolite)* do. 
Garnet do. 
Ruby do. 
Sapphire do. 
Tanzanite do. 
Other® do. 
Total do. 
Gold do. 
Gypsum and anhydrite, crude 
Petroleum products 
Phosphate minerals: 
Apatite 


P,O, content 
Salt, all types 
Silver, contained in concentrates and doré 
Steel, semimanufactured 
Stone, sand, and gravel: 
Aggregates 
Dolomite 
Limestone, crushed 
Pozzolanic materials 
Sand 


kilograms 


1999 
40 

833 
75,044 


234,800 


230 
200 
155 
14,100 
1,000 
2,500 
5,216 
71,800 
95,000 
4,890 
21,195 
287,000 


7,250 
2,200 
35,893 
276 
8,982 


NA 
NA 


1,241,155 


2,274 
NA 


2000 
40 

833 
79,184 


354,388 


239° 


205 


158 > 


14,940 
1,070 
2,531 
5,516 


126,141 ° 


150,800 
15,060 
60,000 

177,000 


5,100 ° 
1,500 ° 


70,000 
1,384 
11,182 


NA 
NA 


1,500,000 


57,014 
NA 


2001 
40 

900 
77,789 
2,645 
254,271 


277? 
454 

312° 
19,508 
1,174 
3,576 
5,473 

66,092 ° 
96,866 
30,088 
72,000 


4,000 ° 

1,200 ' 
65,000 

6,861 
16,340 


NA 

NA 
2,269,359 
41,468 
NA 


2002 

40 

1,026 
79,210 * 

2,700 
239,761 ' 


270 * 


600 © 


310° 


13,000 * 
1,800 * 
2,400 * 


6,461 * 
171,000 ° 
196,000 ° 

43,320 ' 
73,000 ‘ 


1,182 ' 
350 ' 
71,200 ° 
7,669 * 
25,418 


20,223 

NA 
2,856,711 ° 
52,000 ' 

503,485 


2003 

40 
1,186 
54,610 
3,303 
236,582 


270 
278 

310 
5,911 P 
2,675 P 
1,338 P 
4,490 P 

1,520,000 

1,530,000 

48,018 
23,176 P 


3,738 
1,100 
58,978 P 
7,986 

38,747 


107,960 P 
2,197: 
1,099,672 P 
24,460 P 
2,035,960 P 


“Estimated; estimated data are rounded to no more than three significant digits; may not add to totals shown. Preliminary. ‘Revised. NA Not available. -- Zero. 
"Includes data available through October 28, 2004. 
*In addition to the commodities listed, modest quantities of other crude construction materials, which included red soil, are produced. 
Diamond figures are estimated to represent 85% gem-quality or semi-gem-quality and 15% industrial-quality stones. Does not include smuggled artisanal 


production. 


“Other precious and semiprecious stones produced include chrysoprase, emerald, kyanite, opal, peridot, and tourmaline. 


*Reported figure. 
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Commodity 
Cement 


Do. 
Do. 


Coal, bituminous 


Copper, in concentrates 
Diamond 


Do. carats 


Do. kilograms 
Do. kilograms 
Do. kilograms 
Do. kilograms 


Do. kilograms 
Lime 
Petroleum products thousand 42-gallon 

barrels 

Phosphate rock 
Steel 

Do. 
Tanzanite 


Do. kilograms 


Do. 
NA Not available. 


Shut down in 2000. 


TABLE 2 


TANZANIA: STRUCTURE OF THE MINERAL INDUSTRY IN 2003 


(Metric tons unless otherwise specified) 


Major operating companies 
Tanzania Portland Cement Co. Ltd. 
(HeidelbergCement, 41%) 


Tanga Cement Co. Ltd. (Holcim Ltd., 60%, and 


Saruji Corp., 40%) 
Mbeya Cement Co. Ltd. (LaFarge Group, 
58%). 


Tanzania-China Kiwira Coal and Power (Hunan 


International Economic and Technical 


Cooperation Co., 62%, and Government, 38%) 
Kahama Mining Corp. Ltd. (Barrick Gold Corp., 


100%). 

Williamson Diamonds Ltd. (DeBeers Group, 
75%, and Government, 25%) 
do. 


Geita Gold Mining Ltd. (Anglogold Ltd., 50%, 


and Ashanti Goldfields Co. Ltd., 50%) 
do. 
Kahama Mining Corp. Ltd. 
do. 
Placer Dome Gold Inc. 
do. 
Resolute Mining Ltd. 
do. 
Meremeta Ltd. (Government of Tanzania) 
do. 
Athi River Mining Ltd. 
Tanzanian & Italian Petroleum Refining Co. 
Ltd. 
Minjingu Phosphate Co. Ltd. 
SITA Rollings Ltd. 
Aluminum Africa Ltd. 
African Gem Resources Ltd. 
do. 
Tanzanite Africa Ltd. (IPP Media Ltd.) 
Kilimanjaro Mines Ltd. 


Formerly the graphite processing plant at Merelani operated by Phoenix Minerals Ltd. 
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Location of main facilities 
Wazo Hill 


Tanga 
Mbeya 


Kiwira Mine 


Bulyanhulu Mine near Kahama 
Mwadui Mine near Shinyanga 


do. 
Geita Mine near Nyakabale 


do. 

Bulyanhulu Mine near Kahama 
do. 

North Mara Mine 
do. 

Golden Pride Mine near Isanga 
do. 

Buhemba Mine 
do. 

Tanga 

Dar es Salaam’ 


Minjingu 
Dar es Salaam 
do. 
Merelani, Block C 
do. 
Merelani 
Merelani, Block A 


Annual capacity 
500,000 cement; 
800,000 clinker. 
500,000 cement; 
500,000 clinker. 
250,000 cement; 
250,000 clinker. 
150,000 run of mine; 
93,000 washed. 


20,000 concentrate; 
3,600 copper. 


7,060,000 ore processing. 


300,000 diamond. 


5,600,000 ore processing. 


21,300 gold. 


1,095,000 ore processing. 


13,400 gold. 


2,000,000 ore processing. 


7,000 gold. 


2,600,000 ore processing. 


5,200 gold. 


1,200,000 ore processing. 


3,300 gold. 
20,000. 
5,440. 


30,000. 

14,000 cold rolled. 
40,000 galvanized. 
120,000 ore processing. 
1,600 tanzanite. 

NA. 

NA. 
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TABLE 3 


TANZANIA: GOLD RESOURCES AND RESERVES IN 2003 


Grade 
Tonnage (grams per Contained gold 
Project Major operating companies (million metric tons) metric ton) (metric tons) 
Reserves: 
Bulyanhulu Kahama Mining Corp. Ltd. (Barrick Gold Corp., 100%) 27.9 12:2 339 
Geita 7 Geita Gold Mining Ltd. (Anglogold Ltd., 50%, and Ashanti 70.6 3.8 271 
Goldfields, 50%) 
North Mara ” Placer Dome Gold Inc. 34.0 3.5 118 
Golden Pride * Resolute Mining Ltd. 13.1 2.0 27 
Tulawaka’ Barrick Gold Corp., 70%, and Exploration Miniéres du 1.4 11.5 16 
Nord, 30% 
Total 147.0 3:2 771 
Resources: 
Geita Geita Gold Mines 167.4 3.5 579 
Bulyanhulu Kahama Mining Corp. Ltd. 36.4 12.4 398 
North Mara Placer Dome Gold Inc. 48.5 3.0 143 
Golden Ridge Kahama Mining Corp. Ltd. 49.0 1.4 68 
Chocolate Reef do. 26.0 23 59 
Golden Pride Resolute Mining Ltd. 28.2 2.0 56 
Tulawaka Barrick Gold Corp., 70%, and Exploration Miniéres du 2.6 9.3 24 
Nord, 30% 
Buhemba Meremeta Ltd. (Government of Tanzania) 11.4 2.0 23 
Nyakafuru Gallery Gold Ltd. 3.6 6.3 23 
Buckreef/Rwamagaza: 
Buckreef do. 5.0 4.1 19 
Bingwa and Tembo do. 0.2 13.7 3 
Kitongo: 
Main Zone do. 10.5 1.4 15 
Isegenghe Hill do. 0.2 14.4 2 
Kisunge Hill Tan Range Exploration Corp. 9.4 1.0 9 
Ikungu Lakota Resources Inc. 2.5 2.3 6 
Miyabi African Eagle Resources plc 2.1 2.1 4 
Total 403 3.5 1,430 


‘Definitions of resources and reserves are based on National Instrument 43-101, as required by Canadian securities regulatory authorities. 
*Definitions of resources and reserves are based on the Australasian Code for the Reporting of Identified Mineral Resources and Ore Reserves 
issued by the Joint Committee for the Australasian Institute of Geoscientists and the Australian Mining Industry Council. 


*Note that in most cases, the grade of resources is lower than the grade for reserves, but in this case, the grade of the less economic material is higher, 
which leads to the paradox of a higher resource grade. 


Sources: 

Ashanti Goldfields Company Ltd., 2004, Annual report 2003: Accra, Ghana, Ashanti Goldfields Company Ltd., 57 p. 

Barrick Gold Corp., 2004, Annual report 2003: Toronto, Ontario, Canada, Barrick Gold Corp., 120 p. 

Explorations Miniéres du Nord Ltée, Annual information form relating to the year ended December 31, 2003: Montreal, Quebec, Canada, Explorations 
Minieres du Nord Ltée, 27 p. 

Mano River Resources Inc., 2004, Executive presentation—January 2004: Vancouver, British Columbia, Canada, Mano River Resources Inc., 60 p. 

Placer Dome Gold Inc., 2004, 2003 annual report: Vancouver, British Columbia, Canada, Placer Dome Gold Inc., 92 p. 

Resource Information Unit, 2001, Tanzania, in Register of African mining 2001/02: Subiaco, Australia, Resource Information Unit, p. 279-301. 

Resource Information Unit, 2003, Tanzania, in Register of African mining 2003/04: Subiaco, Australia, Resource Information Unit, p. 203-216. 

Tassell, Arthur, 2004a, A “mining miracle” in Tanzania: African Mining, v. 9, no. 2, March-April, p. 30-38. 

Tassell, Arthur, 2004c, Golden Pride—The mine that started Tanzania’s gold boom: African Mining, v. 9, no. 2, March-April, p. 46-51. 
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THe MINERAL INDUSTRY OF TUNISIA 
By Philip M. Mobbs 


The Tunisian minerals industry was dominated by the 
production and processing of crude oil, the mining of 
phosphate rock, and the manufacturing of phosphate-based 
fertilizer products. The gross domestic product (GDP) based 
on purchasing power parity valuation of this 163,610-square- 
kilometer North African nation was estimated to have been 
about $70.1 billion! in 2003 compared with $65.5 billion in 
2002. On the basis of current prices, the country’s GDP was 
estimated to be $25.1 billion in 2003, of which natural gas and 
petroleum production accounted for about 2.7%; the chemicals 
and rubber sectors, which included the fertilizer industry, 1.9%; 
the building materials, cement, and glass sectors, about 1.7%; 
and mining, about 0.8%. The contribution of mining to the 
industrial sector increased slightly in 2003 compared with 2002 
despite significant declines in barite and iron ore output (Central 
Bank of Tunisia, 2004, p. 56-59; International Monetary Fund, 
2004§7). 


Trade 


According to the Central Bank of Tunisia (2004, p. 106), total 
Tunisian exports were valued at $7.9 billion in 2003 compared 
with $6.9 billion in 2002; higher international commodity prices 
that benefited some mineral sector exports were offset, however, 
by increased costs of imported mineral commodities. 

Europe absorbed 84.3% of Tunisian exports; the main 
destinations were France (32.5% of total exports), Italy (22.1%), 
and Germany (10.5%). Because of lower production, crude oil 
exports declined by 18% to about 18.6 million barrels (Mbbl) 
in 2003 from about 22.5 Mbbl in 2002, but the value of crude 
oil exports dropped only 3% to $489 million in 2003 from 
$504 million in 2002. Other mineral sector exports included 
phosphate-based fertilizers ($341 million, up from $289 million 
in 2002), refined petroleum products ($300 million, up from 
$139 million in 2002), phosphoric acid ($121 million, down 
from $151 million in 2002), cement ($38 million, up from 
$27 million in 2002), iron and steel ($28 million, up from $20 
million in 2002), phosphate rock ($25 million, down from $32 
million in 2002), and zinc ($12 million, down from $18 million 
in 2002) (Central Bank of Tunisia, 2004, p. 111, 113, 118, 122, 
125). 

The total value of imports for 2003 was more than $10.7 
billion. France (26% of total imports), Italy (20%), and 
Germany (9%) were the primary sources of imports. Imports of 
minerals and mineral-based products included refined petroleum 
products ($764 million), iron and steel ($324 million), crude oil 
($263 million), sulfur ($100 million), natural gas ($79 million), 


'Where necessary, values have been converted from Tunisian dinars (TD) 
to U.S. dollars (US$) at an average rate of TD1.31=US$1.00 for 2003 and 
TD1.41=US$1.00 for 2002. 

References that include a section mark (§) are found in the Internet 
References Cited section. 
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ammonia ($78 million), and kaolin and other clays ($10 million) 
(Central Bank of Tunisia, 2004, p. 111, 113, 118, 122, 125). 


Commodity Review 


Metals 


Iron and Steel.—In 2003, Société du Djebel Djerissa 
produced about 70% of its iron ore output from the underground 
Djerissa Mine and about 30% from the open pit at Tamera. 
Production declined about 20% from both mines compared with 
2002 as they continued to deplete their ore reserves (Central 
Bank of Tunisia, 2004, p. 59). 

Economic reasons forced the Government-owned steel 
plant, El Fouladh-Société Tunisienne des Sidérurgie, to 
close its blast furnace in May 2003. The furnace originally 
had been temporarily shut down for maintenance in 
November 2002. El Fouladh continued to produce steel in 
its 70,000-metric-ton-per-year (t/yr) electric arc furnace. In 
the processed steel sector, Intermetal S.A. commissioned its 
renovated 300,000-t/yr-capacity steel bar and section mill in Tunis 
in February and the European Investment Bank authorized a $35 
million loan for a 500,000-t/yr cold-rolling mill at Tunisacier’s 
Biserta works (Metal Bulletin, 2003; Central Bank of Tunisia, 
2004, p. 66; Danieli Group, 2003§; MESteel.com, 20038). 

Lead and Zinc.—In 2003, Breakwater Tunisia S.A. (a 
subsidiary of Breakwater Resources Ltd. of Canada) milled 
410,961 metric tons (t) of lead-zinc ore from the Bougrine 
Mine compared with 423,414 t in 2002. In 2003, Breakwater 
optimized the Bougrine mill’s metallurgical performance with 
a reduction to a 5-day-per-week operations schedule from the 
previous 7-day-per-week schedule, which allowed the company 
to stockpile and subsequently blend ore from the mine. The 
Bougrine Mine produced 64,036 t of zinc concentrates that 
contained 34,964 t zinc and 6,900 t of lead concentrates that 
contained 4,502 t lead in 2003 compared with 61,656 t of zinc 
concentrates that contained 33,706 t zinc and 6,859 t of lead 
concentrates that contained 4,565 t lead in 2002. Breakwater 
projected that the F-2 and F-3 ore zones at Bougrine would be 
depleted by early 2005. To evaluate an additional source of 
ore for the mill, the company drilled the Bou Khil property. 
Breakwater also evaluated the possibility of converting the 
lead-zinc mill to a cement-clinker grinding mill (Breakwater 
Resources Ltd., 2004, p. 17). 

Additional lead and zinc was mined by a Government-owned 
company, which produced about 1,800 t of zinc concentrates 
from the Fej Lahdoum Mine. 

Albidon Ltd. of Australia and BHP World Exploration Inc. 

(a subsidiary of the BHP Billiton Group) continued evaluation 
of the Jebel Trozza zinc oxide and the Oued Belif copper-gold 
exploration permits. Albidon planned to conduct additional 
exploration in 2004 to follow up the four-hole 736-meter 
reconnaissance drill program it began in November 2002 at 
Jebel Trozza. 
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Disappointing exploration results caused Aurora Metals 
Ltd. of the British Virgin Islands to return five exploration 
permits (the Aine Djonane Ed Dar, the Henchir El Goussat, 
the Koudiat ed Diss, the Kordiat El] Hamra, and the Koudiat 
Sidi Amor permits) to High Marsh Holdings Ltd. of the British 
Virgin Islands in 2003. Aurora retained the El Hamri and the Er 
Rosfa exploration permits on adjacent acreage in the Kebbouch 
District and the Hafs, the Mena, the Slima, and the Zag et Tir 
exploration permits near Le Kef. 

In February 2003, Consolidated Global Minerals Ltd. of 
Canada (which planned to acquire 100% equity interest in 
the properties from High Marsh Holdings) renewed the Ain 
Kemmala, the Jebel Fe; Lahdoum, and the Kef El Adhama 
exploration permits in the Fe} Lahdoum area. In 2002, 
Consolidated had renewed the Djebba, the Koudiat El] Louatia, 
and the Ouled Moussa exploration permits. 


Industrial Minerals 


About 12 million metric tons (Mt) of raw phosphate rock 
was mined in 2003, primarily from Gafsa Phosphate Co.’s open 
pit mines, which included the Kef Eddour complex (3.2 Mt), 
the Kef Eschfair Mine (3 Mt) and the Jallabia facility (1.7 Mt). 
Underground production continued to be phased out; in 2003, it 
was limited to 148,000 t from the Redeyef Mine. In 2003, the 
processing plants increased washed phosphate rock production 
to 7,890,000 t, which was an increase of almost 6% compared 
with 2002 output (Central Bank of Tunisia, 2004, p. 58). 


Mineral Fuels 


The Hydrocarbon Code (law No. 99-93 of August 17, 1999) 
regulated oil and gas exploration and production in Tunisia. In 
2003, production of natural gas increased slightly, but crude 
oil production declined by more than 9% from 2002 volumes. 
Successful oil wells drilled in 2003 included the Hawa-1 on the 
Borj el Khadra concession, which was operated by Agip Tunisia 
BV (50% equity interest) for joint-venture partners Pioneer 
Natural Resources Tunisia Ltd. (40%) and Paladin Expro Ltd. 
(10%), and the CEM-1 and SEA-1 wells on the Anaguid block, 
which were operated by Anadarko Tunisia Anaguid Co. State- 
owned Entreprise Tunisienne d’ Activités Pétroli¢res had the 
option to acquire 30% interest in the Borj el Khadra operation. 

Société Tunisienne d’Electricite et de Gaz and National 
Oil Co. of Libya formed JointGas to build and manage a 
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2-billion-cubic-meter-per-year-capacity gas pipeline. The 
275-kilometer pipeline will move Libyan natural gas from near 
Mellita, Libya, to consumers in the Gabes, Tunisia, area (Africa 
Energy Intelligence, 2003). 
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TABLE 1 
TUNISIA: PRODUCTION OF MINERAL COMMODITIES! 


(Thousand metric tons unless otherwise specified) 


Commodity’ ; 1999 2000 2001 
METALS 
Iron and steel: 
Iron ore: 
Direct shipping ore and concentrate, gross weight 219 182 204 
Fe content 119 98 109 * 
Metal: 
Pig iron 180 196 192 
Steel, crude 229 237 239 
Lead, mine output, Pb content metric tons 6,589 6,602 6,820 * 
Silver metal, primary‘ kilograms 4,000 3,700 3,650 
Zinc: 
Concentrate, gross weight metric tons 89,213 74,996 73,000 
Zn content do. 49,066 41,247 37,900 °° 
INDUSTRIAL MINERALS 
Barite do. 530 3,702 2,208 
Cement, hydraulic’ 4,864 5,657 5,721 
Clays, for construction and clay products 3,670 3,870 4,260 
Fertilizers: 
Triple-superphosphate 812 805 783 
Phosphoric acid 1,208 1,043 1,144 
Diammonium-phosphate 1,048 1,113 1,124 
Ammonium nitrate 172 182 170 
Fluorine: 
Fluorspar, acid grade metric tons 520 -- -- 
Aluminum fluoride 39 43 44 
Gypsum” * 110 125 125 
Lime 475 517 467 
Phosphate rock, washed: 
Gross weight 8,006 8,339 8,144 
PO, content” 2,400 2,500 2,440 
Salt, marine 447 620 654 
MINERAL FUELS AND RELATED MATERIALS 
Gas, natural: 
Gross million cubic meters 1,819 1,985 2,254 
Dry‘ do. 1,450 1,600 1,800 
Petroleum: 
Crude thousand 42-gallon barrels 30,960 28,207 26,300 
Refinery products: 
Liquefied petroleum gas do. 1,288 1,279 1,180 
Gasoline do. 3,096 3,301 3,690 * 
Kerosene do. 1,194 1,216 1,560 
Distillate fuel oil do. 3,812 4,010 3,490 * 
Residual fuel oil do. 4,149 4,346 3,950 ' 
Other® do. 1,420 940 940 ' 
Total® do. 15,000 15,100 14,800 ' 


“Estimated; estimated data are rounded to no more than three significant digits; may not add to totals shown. PPreliminary. ‘Revised. -- Zero. 


'Data available as of September 15, 2004. 


2002 


198 
105 


152 

200 ' 
5,081 
3,000 


64,890 
35,692 


5,539 
6,022 
4,400 


796 


2,149 
1,700 


26,800 


1,310 ° 
3,380 ' 
1,590 * 
3,500 ' 
4,020 
1,120 ° 
14,900 ‘ 


2003° 


164 
97 


36 
86 
5,000 
3,000 


65,800 
36,000 


3,000 
6,038 
4,500 


875 


2,167 
1,750 


24,300 


1,200 
3,600 
1,270 
3,780 
4,050 
1,180 
15,100 


"In addition to the commodities listed, a variety of crude construction materials (sand and gravel and stone) was produced, but output was not reported, 


and available information was inadequate to make estimates of output. 
3Includes white cement production, in thousand metric tons: 1999--192; 2000--250; 2001--247; 2002--259; and 2003--292. 
“Does not include phosphatic gypsum (waste product) generated during fertilizer production. 
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piace Google 


THE MINERAL INDUSTRY OF ZAMBIA 


By George J. Coakley 


Zambia is a landlocked country, is bordered by seven southern 
African neighbors, has an area of 752,614 square kilometers, 
and in 2003, had a population of 10.4 million. For 2003, the 
per capita gross domestic product (GDP) based on purchasing 
power parity was estimated to be $800.' During 2003, the 
economy had a GDP real growth rate of 4.0%, and inflation 
increased to 21.4% by yearend from 16% in 2002. Mining 
and quarrying accounted for 2.8% of the GDP at current prices 
in 2003; mine expansions and startups increased employment 
to 53,900 compared with 39,900 in 2002. In 2003, the 
International Monetary Fund reported total merchandise exports 
to be $1.1 billion, of which copper exports were valued at $601 
million and cobalt, at $109 million compared with $510 million 
and $50 million, respectively, in 2002. Metal sector imports 
accounted for about 15% of total merchandise imports of 
almost $1.4 billion (U.S. Central Intelligence Agency, 2003 §?; 
International Monetary Fund, 2004§). The mining sector was 
dominated by copper and cobalt production. Zambia ranked 
2d in the world as a producer of cobalt and 11th for copper and 
was one of the top producers of gem-quality emerald in 2003. 
Gemstones, mostly emerald, also recorded significant earnings; 
an even larger amount may have bypassed official channels. 
Besides copper and cobalt, Zambia produced a variety of 
industrial mineral commodities and coal. The most recent 
mineral production statistics are listed in table 1. 


Government Policies and Programs 


The Investment Act of 1993 established the Zambia 
Investment Center as a one-stop support facility for investors 
and offers incentives to investors in the mining sector. The 
Act, as amended in 1996, regulates, for example, investment 
incentives and investment guarantees. Investment is protected 
by the Securities Act (for the stock exchange) and the 
Investment Act against compulsory acquisition. No investment 
can be expropriated unless Parliament has passed an act that 
relates to the compulsory acquisition of that property. In the 
event of expropriation, the 1993 Investment Act, as amended, 
guarantees full compensation at market value and free transfer 
of the funds in the currency in which the investment was made. 
In December 1994, the Government announced that it would no 
longer participate in exploration or become a shareholder in a 
mining company and would limit its functions to regulatory or 
promotional activities. 

The approval of the Companies Act by Parliament in 1994 
brought Zambia’s company law in line with modern British 
company law. The subsequent passing of the Mines and 
Minerals Act (No. 31) on September 13, 1995, was aimed 


'Where necessary, values have been converted from Zambian kwacha 
(K) to U.S. dollars (US$) at the rate of K4,734=US$1.00 for 2003 and 
K4,307=US$1.00 for 2002. 

*References that include a section mark (§) are found in the Internet 
References Cited section. 
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at attracting risk capital, technology, and entrepreneurial 

efforts to the mining sector. This Act officially put in place 

a mineral policy that called for a privatization program to 
encourage private development and diversification of the 
mining sector. It committed the Government to the promotion 
of small-scale mining; to the development of gemstone mining 
and liberalization of gemstone marketing facilities; to the 
diversification of mining through development of industrial, 
ferrous, and energy minerals; to the reduction of ecological 
damage arising from mining; and to the promotion of local 
value-added processing of Zambia’s mineral raw materials. The 
law covers all mineral commodities and treats large-scale, small- 
scale, and gemstone operations separately as to mineral rights 
(prospecting and mining authorizations). Export of radioactive 
minerals, such as monazite, is illegal without special Ministerial 
approval. The law also gives the Government leeway in 
negotiating individualized contracts with investors. Among 
other provisions are secure title to mining rights with provision 
to assign the right to other parties and to market products, 
international arbitration, exemption from import duties and sales 
taxes on material at least for an initial period of exploration and 
development, and royalty charges of 3% for large-scale mining 
license holders on the “net back value” of minerals free-on- 
board less transport and smelting and refining costs. 

By 2000, privatization of most of the major mines had been 
completed, although the Government faced investment reversals 
in 2002 with the Baluba-Luanshya and the Konkola Mines and 
had to reopen them for new privatization bids. Efforts were 
ongoing to privatize coal, limestone, gemstones, and other 
small-scale mining and to attract foreign investors to develop 
other known industrial and metallic mineral resources. 


Environmental Issues 


Parliament’s Environmental Protection and Pollution Control 
Act (No. 12) of 1990 is the basis for the formation of the 
Ministry of Environment and Natural Resources and also the 
Environmental Council of Zambia. The Act, which formally 
came into full force in February 1992, gives the Ministry overall 
responsibility for protecting the environment. In March 1997, 
the Mines and Minerals (Environmental) Regulations were 
passed to implement environmental protection provisions of 
the Mines and Minerals Act of 1995. The 1997 environmental 
legislation established an environmental protection fund and 
regulations for environmental impact assessments, mine dumps, 
air and water quality, and emissions. 


Commodity Review 


Metals 


Cobalt and Copper.—Following the January 2002 
announcement of Anglo American plc that it would write off 


$350 million in Zambian assets and withdraw from Zambia, 
state-owned Zambia Consolidated Copper Mines Ltd. (ZCCM) 
placed Konkola Copper Mines plc (KCM) back on the 
privatization bid market; Anglo American owned KCM (Anglo 
American plc 2002a§, b§). In May 2003, the Government 
chose Sterlite Industries Ltd., which was an Indian aluminum, 
copper, and zinc producer, as the winning bidder to acquire a 
51% interest in KCM from a shortlist of four companies; the 
others were Glencore International AG of Switzerland, Metorex 
Ltd. of South Africa, and a consortium of Mitsui & Co. Ltd. 

and Mitsubishi Corp. from Japan. By yearend, however, final 
agreement on the terms of the Sterlite takeover of KCM, which 
included tax concessions, was still pending. In December 2003, 
Vedanta Resources plc, which was the new holding company 
for Sterlite, was listed on the London Stock Exchange. Vedanta 
raised $823 million dollars in new equity capital and by January 
had acquired a 65.8% controlling interest in Sterlite Industries 
(Datamonitor, 20048). 

Pending its sale, KCM continued to be operated by Zambia 
Copper Investments Limited (ZCI) [a subsidiary of Anglo 
American (58%) and ZCCM-Investment Holdings (ZCCM-IH) 
(42%)]. During 2003, KCM exercised its option to acquire the 
Nkana copper smelter from ZCCM Smelterco Ltd. in exchange 
for $7 million in KCM shares to the Government. In 2003, 
KCM produced 188,000 metric tons (t) of refined copper and 
1,200 t of refined cobalt compared with 220,000 t of copper 
and 2,000 t of cobalt in 2002. The drop in production was 
attributed by ZCI to “the planned downscaling of operations 
at the Nchanga open pit, the partial shutdown of the Nkana 
smelter for modernization work, the local fuel crisis and an 
acute shortage of acid supplies” (Zambia Copper Investments 
Limited, 2004, p. 2). The smelter modernization project was 
completed in September, and operation of the new counter- 
current decantation (CCD) circuit at the Nchanga tailings leach 
plant began in November. The new CCD circuit was expected 
to increase copper recovery by 7%. KCM planned to invest $15 
million during 2004 to build a sulfur-burning plant at Nkana and 
to reexamine the resource estimates needed to extend the life 
of the Nchanga open pit (Zambia Copper Investments Limited, 
2004, p. 2). 

Mopani Copper Mines plc, which was the second-ranked 
copper-cobalt producer, was privately owned by Glencore 
International (73.1%) from which limited operational or 
financial information was available. Mopani produced 134,000 t 
of copper and 2,050 t of cobalt from its Mufulira and Nkana 
Divisions during 2003. The company had several projects 
underway to update and expand production capabilities; these 
included development of a new area at the Nkana Mine to 
produce approximately 13 million metric tons (Mt) of its 90- 
Mt mineral resource, a new in situ leach operation at Mufulira, 
and a new heap-leach operation at Nkana. They also included 
the rebuilding of the smelter at Mufulira by 2006 to add new 
ISASMELT technology and to increase capacity to 650,000 t 
of copper concentrates with the potential to expand the smelter 
capacity to 850,000 metric tons per year (t/yr) from 156,000 t/yr 
of concentrates in the future (Glencore International AG, 2004§; 
Minerals Engineering International, 2004§; Reuters, 2004§). 


Unlike KCM and Mopani, which were rehabilitating existing 
operations, First Quantum Minerals Ltd. of Canada was 
focusing on greenfield project developments to establish its 
position as a major mining company in the Copperbelt. First 
Quantum was using its Bwana Mkubwa solvent extraction- 
electrowinning (SX-EW) plant near Ndola to process ore from 
its Lonshi Mine, which is located 36 kilometers (km) across 
the border in the Democratic Republic of the Congo [Congo 
(Kinshasa)]. In 2003, the company announced its decision 
to develop the Kansanshi copper deposit near Solwezi. First 
Quantum was successfully drilling a new copper-cobalt 
discovery at Lufua, which is located just north of Lonshi, that 
could provide additional feed to the Bwana Mkubwa plant. In 
May, it had an option agreement exercised by BHP Billiton 
Ltd. to acquire a 51% interest in First Quantum’s Lumwata and 
Mwinilunga prospecting licenses on the western extension of 
the Lufilian Arc into western Zambia on the border with Angola; 
the Lufilian Arc is the regional geologic structural feature that 
hosts most of the sediment-hosted stratiform copper deposits in 
the Copperbelt of Congo (Kinshasa) and Zambia. 

During 2003, First Quantum processed 722,065 t of ore 
from Lonshi, which contained an average of 4.8% copper, at 
its Bwana Mkubwa SX-EW plant; the ore yielded 29,513 t of 
refined cathode copper compared with 11,878 t in 2002. The 
Bwana Mkubwa operation also produced 132,951 t of sulfuric 
acid; the surplus (75,228 t) was sold to other Copperbelt 
operators (First Quantum Minerals Ltd., 2004b§). 

During 2003, First Quantum secured most of the capital 
commitment needed to begin development of the $224 million 
Kansanshi copper project. Construction began in September, 
and by February 2004, 95% of the engineering and design 
aspects of the project was completed. Commissioning 
of Phase I of the project was expected by late 2004. The 
Kansanshi project was based on a measured, indicated, and 
inferred mineral resource that was based on a 0.5% copper 
cutoff grade of 301.8 Mt at average grades of 1.17% copper 
and 0.17 gram per metric ton (g/t) gold, which contained 
3.54 Mt of copper and 51.1 t of gold. The Kansanshi proven 
and probable ore reserve outlined for Phase I was broken into 
46.9 Mt of leach ore that contained 1.75% copper and 0.29% 
gold and 95.6 Mt of float ore suitable for milling and flotation 
that contained 1.03% copper and 0.19 g/t of gold. The Phase 
I mine, mill, flotation circuit, and SX-EW plant development 
will treat shallow oxide and mixed ores during a 16-year period. 
Production was planned to be up to 70,000 t/yr of copper 
concentrates, 60,000 t/yr of copper cathode, and 780 kilograms 
per year (kg/yr) of byproduct gold. Concentrates will be sent 
to Mopani’s Mufulira Smelter for toll processing. A Phase II 
development, which will cover years 17 to 28, will focus on 
processing sulfide ores and the possible construction of a roaster 
to enable SX-EW production to continue at 60,000 t/yr of 
copper cathode (First Quantum Minerals Ltd., 2004a§, b§). 

Chibuluma Mines Plc, which was majority owned by 
Metorex, operated the Chibuluma West underground mine near 
Kalulushi. For the financial year that ended on June 30, 2004, 
Chibuluma West mined approximately 240,000 t of ore at a 
grade of 2.0% copper. Ore that was processed into concentrates 
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at the Chibuluma South mill yielded sales of 4,978 t of copper 
compared with 8,262 t of copper during the previous financial 
year. Concentrates were sold under contract to Mopani Mines 
for local smelting and refining. Resource depletion at the 
Chibuluma West Mine was expected by mid-2004. In December 
2003, development work on a decline and ventilation shaft 
began to access the deeper sulfides below the Chibuluma South 
open pit mine, which had been closed in 2001. Underground 
mining was expected to begin in October 2004 at rate of 5,000 
metric tons per month (t/mo) and will build up to 20,000 t/mo 
of ore in early 2005. By 2006, Chibuluma South will produce 
480,000 t/yr of ore at a grade of 3.3% copper that will yield 
about 14,000 t/yr of copper cathode. At the end of the financial 
year on June 30, 2004, Metorex reported remaining proved 
reserves of 135,000 t at a grade of 2.1% copper at Chibuluma 
West, a reserve of approximately 8 Mt at a grade of 3.6% copper 
at Chibuluma South, and an inferred resource of 1.5 Mt at a 
grade of 2.9% copper at the nearby Chifpu prospect (Metorex 
Ltd., 20048). 

During 2003, J&W Investment Group of Switzerland acquired 
two Copperbelt companies by purchasing the assets of the 
former Roan Antelope Mining Corp. of Zambia (RAMCOZ) 
from the Government and the cobalt-processing company 
Chambishi Metals plc from Anglovaal Mining Ltd. (Avmin) 
of South Africa. In September, the Government signed a 
formal agreement with J&W to take over ownership of the 
Baluba and the Luanshya Mines and the undeveloped Muliashi 
North deposit, which had been closed since 2002 following 
the liquidation of RAMCOZ and the financial default of its 
previous owners (Binani Industries Ltd.). The transaction cost 
was $12 million. A new company, Luanshya Copper Mines 
Ltd., was expected to reopen the relatively modern trackless 
underground Baluba Mine in late 2004 or 2005 and to produce 
at a rate of 37,000 t/yr of copper; the company was likely to 
leave the Luanshya Mine, which was flooded in 2001, and its 
older infrastructure closed. Surface oxide caps of the known 
resource could be amenable to open pit mining (Tassel, 2003§; 
Times of Zambia, 2003§; Citizen Business, 2004§). Prior to its 
privatization, ZCCM in its 1997 annual report reported that the 
remaining oxide resources at Baluba totaled 26 Mt at a grade of 
2.3% copper. 

In June 2003, J&W and its subsidiary ENYA Holdings 
BV acquired Avmin’s 90% interest in Chambishi Metals for 
an initial cash payment of $6.5 million and future payments 
of up to $25 million during the next 5 years depending on 
cobalt prices and production levels at Chambishi. J&W will 
also assume responsibility for Chambishi’s infrastructure 
development liabilities of $25 million. Avmin had struggled 
with technical problems during the startup of Chambishi Metals 
and had written off $176 million in Chambishi assets in January 
2002. Following redesign and refurbishment of the new cobalt 
smelter furnace in September 2002, Chambishi had reached 
full production capacity by December 2002. For its financial 
year that ended on June 30, 2003, Avmin reported production of 
4,900 t of cobalt metal from toll smelting and refining compared 
with 3,700 t the previous year (Anglovaal Mining Ltd., 20038; 
Business Day, 20038§). 
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NFC Africa Mining Plc. (a subsidiary of China Nonferrous 
Metal Industry Foreign Engineering and Construction 
Company) began a trial mining phase at its newly refurbished 
$200 million Chambishi underground mine and mill in early 
2003. The Chambishi mill can treat 6,500 metric tons per day 
of ore and will produce 120,000 t/yr of copper concentrates that 
average 40% copper. Annual capacity of around 45,000 t of 
copper will be toll smelted and refined in the Copperbelt (Tassel, 
2003§). The company planned on a startup production rate of 
15,000 t of copper for 2003 and 24,000 t for 2004 (Reuters, 
2003§). Prior to its privatization, ZCCM in its 1997 annual 
report estimated that the remaining resources at Chambishi 
included 46 Mt at a grade of 2.2% copper at Chambishi West, 
45 Mt at a grade of 2.6% copper at Chambishi Main, and 45 Mt 
at a grade of 2.4% copper at Chambishi Southeast. 

During 2002, Equinox Resources Ltd. of Australia increased 
its equity interest in the Lumwana Copper Project to 51% 
from 15% by undertaking a $14 million bankable feasibility 
study on the project. Its joint-venture partner Phelps Dodge 
Corp. of the United States held the remaining interest, although 
Equinox was negotiating to acquire a full 100% ownership. 
Lumwana is located 220 km northwest of the main Zambian 
Copperbelt in northwestern Zambia. As a result of the favorable 
feasibility study, at yearend 2003, Equinox obtained approval 
from the Zambian Mines Development Department for a 
Large Scale Mining Lease over the Lumwana project and was 
seeking project financing to begin development of the project 
by late 2004 and to start production during the second half of 
2006. The Lumwana bankable feasibility study was based on 
a measured, indicated, and inferred resource of 161.7 Mt at 
grades of 0.89% copper, 144 parts per million (ppm) cobalt, 
and 0.03 g/t gold at the Malundwe deposit and 739.6 Mt at 
grades of 0.66% copper, 89 ppm cobalt, and 0.01 g/t gold at 
the Chimiwungo deposit. As outlined for the first 11 years of 
the project’s 20-year mine life, proved, probable, and inferred 
reserves were reported to be 95.6 Mt at grades of 0.91% copper, 
124 ppm cobalt, and 0.03 g/t gold at the Malundwe deposit 
and 252.6 Mt at grades of 0.64% copper, 154 ppm cobalt, and 
0.01 g/t gold at the Chimiwungo deposit. The study called for 
a capital investment of $296 million to construct the mine and 
concentrator to treat 18 million metric tons per year (Mt/yr) of 
Malundwe ore during Phase 1 (years 1 to 5); concentrates will 
be toll smelted. During Phase 2 (years 6 to 20), $288 million 
will be invested in a roast-leach-electrowinning (RLE) plant to 
treat Chimiwungo ore; copper cathode and byproduct cobalt 
powder and sulfuric acid will be produced onsite. Production 
during the first 5 years would average 140,000 t/yr of copper 
and 2,300 kg/yr of gold. Production during Phase 2 would 
average 230,000 t/yr sulfuric acid, 104,000 t/yr of copper, and 
1,000 t/yr cobalt (Equinox Resources Limited, 2003§). 


Industrial Minerals 


Lime and Limestone.—The country’s sole producer of 
limestone and lime, Ndola Lime Company Limited, which was 
87.6% owned by ZCCM-IH, was being offered for privatization; 
bid tenders were due to the Zambia Privatisation Agency 


(ZPA) by March 26, 2004. The company has operated its own 
limestone quarries since 1960 and reported a limestone resource 
in 2002 of approximately 19.5 Mt, of which 2.8 Mt was 
classified as probable reserves. An additional inferred resource 
of 35 Mt is located between the 50- and 90-meter bench levels. 
Resources were reported to be adequate to mine at a rate of 
580,000 t/yr for 33 years. Ndola Lime’s principal products were 
agricultural lime, crushed millstone, hydrated (slaked) lime, 
and quick lime. Up to 80% of its quicklime production was 
consumed by the local copper industry (Zambia Privatisation 
Agency, 20028). 


Mineral Fuels 


Coal.—A fter two failed private ownerships since 2000, 
Maamba Collieries Ltd. reverted to Government control 
and was again offered for privatization with new bids due 
by September 26, 2003, to the ZPA. The ZPA subsequently 
rejected all bids, and the sale of the company was to be 
readvertised. The Maamba Colliery, which is located 350 
km south of Lusaka, was an important supplier of coal to the 
copper and cement industries and to export markets in Congo 
(Kinshasa), Malawi, and Tanzania. Remaining coal reserves 
were reported to be 60.2 Mt of probable reserves and 18 Mt of 
possible reserves. The company operated two open pit mines at 
Maamba in the Karoo Formation sediments of the Kanzize and 
the Izuma Basins. The two mines have the capacity to produce 
between 600,000 and 800,000 t/yr of salable coal, although in 
recent years, their operating capacities have ranged only from 
10% to 30% (Zambia Privatisation Agency, 20038§). 


Exploration 


A number of other companies had active exploration projects 
in Zambia during 2003; one of them, Albidon Ltd. of Australia, 
was drilling the gabbro-hosted Munali copper-nickel-platinum 
sulfide prospect, which is located approximately 97 km south 
of Lusaka. Albidon reported an inferred resource of 7.04 Mt 
at a grade of 0.83% nickel equivalent at Munali (Albidon Ltd., 
2004§). African Eagle Resources PLC of the United Kingdom 
was drilling copper soil anomalies at its Eagle Eye iron oxide 
copper gold prospect in its Sasari License in eastern Zambia, 
which is located near the border with Mozambique. Eagle Eye 
also held four other prospecting licenses around the country; 
these included the Lunda sediment-hosted copper prospect in 
joint venture with Avmin. Zambezi Resources Ltd., which was 
an Australian-managed company registered in Bermuda, held a 
block of eight prospecting licenses for copper and gold just east 
of Lusaka and the Chipata license at the Zambian-Mozambican- 
Malawian border. A joint venture between Motapa Diamonds 
Inc. (60%) (an affiliate of BHP-Billiton World Exploration Inc.) 
and Caledonia Mining Corp. of Canada (40%) was exploring 
two kimberlite-indicator mineral anomalies in the Mulonga 
Plain area in northwestern Zambia near the Angolan border; 
followup airborne gravity surveys will be conducted during 
2004 and 2005. 


Infrastructure 


As a landlocked country, Zambia was dependent on truck 
and rail transport to sustain most of its economy. The truck 
road and railway networks within the country and externally 
were reasonably adequate for access to ocean and lake ports for 
international trade. Major highways generally paralleled the rail 
lines. About 20% of the main roads was paved, and about 20% 
was gravel or stabilized earth. 

The principal rail routes were northeast to and from the Port 
of Dar es Salaam, which was nearly 2,000 km from Ndola in the 
Copperbelt, mostly on the Tanzania Zambia Railways Authority 
(Tazara) line and south through Zimbabwe to and from South 
African ports, which are more than 2,500 km from Ndola, on the 
Zambia Railways Ltd. line in Zambia. The roughly 2,000-km 
rail link southeast through Zimbabwe to the Port of Beira was 
now more accessible following post-civil war refurbishment of 
rail and port facilities in Mozambique. The more than 
2,200-km rail link north into Congo (Kinshasa) and west to the 
Port of Benguela (Lobito), Angola, has remained unavailable 
during and since the end of the 20-year civil war in Angola, 
which ended in 2002. 

The crude oil pipeline that ran about 1,700 km southeast 
from Dar es Salaam to a refinery in Ndola was owned and 
operated by Tazama Pipelines Ltd., which was a joint venture 
of the Tanzanian and the Zambian Governments. The pipeline 
was capable of bringing in about 22,000 barrels per day of 
crude petroleum to the Indeni petroleum refinery at Ndola for 
processing. 

Except for coal resources previously discussed, Zambia had 
no domestic resources of oil and gas and was dependent on 
hydroelectric power for most of the country’s power needs. 
State-owned Zambia Electricity Supply Company managed a 
hydroelectric-power-generating capacity of 1,670 megawatts. 


Outlook 


Despite some setbacks in Zambia’s program to privatize the 
copper mining sector, the overall result has been positive in 
attracting significant new investment to revitalize a declining 
industry. By early 2004, world cobalt and copper commodity 
price increases showed indications of continuing for the 
immediate future. Combined with a more than doubling of 
production capacity, the mining sector will be an important 
stimulus to the economy during the next 5 years or more. A 
U.S. Geological Survey analysis of the Zambian copper supply 
suggests an increase of production levels to 585,000 t/yr of 
copper in Zambia by 2005 from the 2003 level of 370,000 t/yr 
of copper as the Kansanshi project comes onstream. If the 
Lumwana copper project meets its financing and development 
goals as scheduled, then national production is expected to 
increase to around 800,000 t/yr of copper by 2008. Production 
could be further expanded by developing deeper resources at the 
Konkola and the Mufulira Mines, but investment decisions on 
these have not yet been made. 
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The country faced several internal and external hurdles to 
development, which included cyclical world commodity prices; 
high transportation costs; limited infrastructure, particularly 
west of the Copperbelt; and the threat that high HIV/AIDS rates 
in the region posed on maintaining a skilled labor force. On the 
positive side, the apparent end of the civil wars in neighboring 
Angola and Congo (Kinshasa) is expected to help reduce the 
political risk of financing new projects. Restructuring of the 
gemstone sector and efforts to manage the export flow of 
gemstones better also have the potential to generate a larger 
value-added industry in Zambia. 
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TABLE 1 
ZAMBIA: PRODUCTION OF MINERAL COMMODITIES’ 


(Metric tons unless otherwise specified) 


Commodity 1999 2000 2001 2002 2003 
METALS 
Cobalt: 
Mine output, Co content 5,640 4,600 8,000 * 10,000 ° 11,300 
Metal, Co content 4,236 3,342 4,657 6,144 6,550 
Copper:” ? 
Mine output, Cu content: 
By concentration or cementation 213,000 184,100 233,000 251,100 249,000 
Leaching, electrowon 67,000 65,000 79,000 78,900 100,000 
Total 280,000 249,100 312,000 330,000 349,000 
Metal: 
Smelter, primary: 
Electrowon, low grade 25,000 25,000 25,100 NA NA 
Other 217,600 180,000 215,000 NA NA 
Total 242,600 205,000 240,100 253,500 268,000 
Refinery, primary: 
Electrowon 67,000 65,000 79,000 83,700 99,800 
Other 201,400 162,400 217,000 253,100 250,000 
Total 268,400 227,400 296,000 336,800 349,800 
Gold? kilograms 700 600 = -- -- 
Selenium, refined, gross weight” do. 11,620 9,370 --' -- -- 
Silver’ do. 5,840 4,710 --' -- -- 
INDUSTRIAL MINERALS 
Cement: 300,000 380,000 215,470 * 230,379 480,000 
Clays:* 
Brick 3,000 3,000 3,000 3,000 3,000 
Building, not further specified 30,000 30,000 30,000 30,000 30,000 
China and ball 200 200 200 200 200 
Gemstones:* 
Amethyst kilograms 800,000 800,000 1,145,029 "4 1,064,606 4 1,000,000 
Beryl do. 4,000 4,000 1,567 "4 8,551 4 8,000 
Emerald do. 7,000 7,000 764 "4 1,860 * 2,000 
Garnet do. 3,000 3,000 NA “4 NA 4 NA 
Tourmaline do. 2,000 2,000 25,619 "4 25,755 4 25,000 
Gypsum* 11,000 11,000 -- -- 
Lime, calcined thousand tons 125 142 117 "4 151 4 145 
Limestone, for cement and lime do. 188 177 61 "4 330 4 350 
Limestone, crushed aggregate do. 460 437 450 "4 450 "4 600 
Sand and gravel, construction® do. 200 200 200 200 200 
Sulfur: 
Gross weight: 
Pyrite concentrate 65,000 50,000 199,400 ' 225,870 226,000 
Sulfuric acid’ 119,000 110,000 63,000 10,000 ° 10,000 
Sulfur content: 
Pyrite concentrate (42% S) 27,300 21,000 83,752 "4 94,900 ° 95,000 
Sulfuric acid (32.6% S) 38,800 35,800 20,500 32,600 ° 33,000 
Total, S content 66,100 56,800 102,252 127,500 ° 128,000 
MINERAL FUELS AND RELATED MATERIALS 
Coal, bituminous 127,854 168,000 104,600 "4 71,700 * 71,800 
Petroleum, refinery products” : thousand 42-gallon barrels 1,700 -- -- ~ 5,000 


“Estimated; estimated data are rounded to no more than three significant digits; may not add to totals shown. ‘Revised. NA Not available. -- Zero. 
'Table includes data available through October 2004. 

*Data for 1999 are for year beginning April | of year stated. Calendar year data shown for 2000 through 2003. 

*Terms used are as defined by the International Copper Study Group. 

“Reported figure. 

>From the Chambishi and the Nkana acid recovery plants. 


Sources: Zambia Government data and company reports. Data estimated by the U.S. Geological Survey. 
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TABLE 2 


ZAMBIA: STRUCTURE OF THE MINERAL INDUSTRY IN 2003' 


(Metric tons unless otherwise specified) 


Major operating companies Annual 
Commodity and major equity owners Location of main facilities capacity” 
Cement Chilanga Cement plc (Lafarge Group, 51%) Lusaka plant 207,000. 
Do. do. Ndola plant 310,000. 
Coal Maamba Collieries Ltd. (Government, 100%) 350 kilometers south of Lusaka in 800,000 bituminous coal 
Kanzie and Izuma Basins operating at 150,000 to 
400,000. 
Copper and cobalt Konkola Copper Mines plc [Vedanta Resources plc., Nchanga open pit 4,500,000 ore, 
(India, United Kingdom), 51%; Zambia Copper 46,000 copper in concentrate. 
Investments Limited (Anglo American plc 
subsidiary), 28.4%; Zambia Consolidated Copper 
Mines-Investment Holdings (ZCCM-IH), 20.6%] 
(Effective August 2004) 
Do. do. Nchanga underground mine 2,800,000 ore, 
(depletes during 2004) 47,000 copper in concentrate. 
Do. do. Nchanga concentrator 88,000 copper in concentrate. 
10,000 cobalt in concentrate. 
Do. do. Nchanga tailings leach plant 100,000 leach cathodes. 
Do. do. Konkola underground mine 2,200,000 ore. 
Do. do. Konkola concentrator 50,000 copper in concentrate. 
Do. Zambia Consolidated Copper Mines-Investment Konkola deep mining project (180,000 copper planned). 
Holdings (ZCCM-IH), 100% (on hold in 2003) 
Do. KCM (Smelterco) Ltd. [Vedanta Resources plc. Nkana copper smelter 240,000 blister/anode. 
(India, United Kingdom), 51%; Zambia Copper 
Investments Limited (Anglo American plc 
subsidiary), 28.4%; Zambia Consolidated Copper 
Mines-Investment Holdings (ZCCM-IH), 20.6%] 
(Effective August 2004) 
Do. do. Nkana copper refinery 236,000 cathodes. 
Do. Mopani Copper Mines plc [Glencore International Mufulira Mine 2,500,000 ore. 
AG, 73.1%; First Quantum Minerals Ltd., 16.9%; 
Zambia Consolidated Copper Mines (ZCCM), 10%] 
Do. do. Mufulira in-situ leach (2004 NA. 
startup) 
Do. do. Mufulira concentrator 63,000 copper in concentrate. 
Do. do. Mufulira smelter 160,000 copper anodes. 
Do. do. Mufulira (new ISASMELT smelter 650,000 t/yr Cu concentrates. 
by 2006) 200,000 Cu anodes. 
Do. do. Mufulira refinery 275,000 copper cathodes. 
Do. do. Nkana Mine (4 underground mines) 5,500,000 ore. 
Do. do. Nkana concentrator 95,000 copper in concentrate, 
5,5,00 cobalt in concentrate. 
Do. do. Nkana heap leach (2004 startup) NA. 
Do. do. Nkana cobalt plant 2,500 cobalt, refined, 
14,500 copper scrap. 
Do. Chambishi Metals plc [J&W Investments Group, 90%, Chambishi cobalt plant 4,900 cobalt. 
and Zambia Consolidated Copper Mines (ZCCM), 10%] 
Do. do. Nkana slag dump 7,000 copper. 
Do do. UCHI tails retreatment plant 7,000,000 t/yr tailings feed. 
Do. First Quantum Minerals Ltd. (Canada), 100%. Bwana Mkubwa Mine; SX-EW° 35,000 copper cathode. 
plant treats Nkana tails and ore 
from Lonshi Mine, Democratic 
Republic of the Congo 
Do. First Quantum Minerals Ltd., 80%, and Kansanshi Mine (To open late 70,000 copper in concentrates, 


See footnotes at end of table. 
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Zambia Consolidated Copper Mines- 
Investment Holdings (ZCCM-IH), 20% 


2004) 


60,000 copper cathodes. 
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Major operating companies Annual 
Commodity and major equity owners Location of main facilities capacity” 
Copper and cobalt Chibuluma Mines plc [Metorex Ltd., 85%, and Chibuluma West Mine, near 450,000 ore, 
(continued) Zambia Consolidated Copper Mines (ZCCM), 15%] Kalalushi, 12 miles west of Kitwe 7,600 copper, 100 cobalt. 
(To close in 2004) 
Do. Chibuluma Mines plc (Metorex Ltd., 65%, and Chibuluma South Mine, 12 miles 7,500 copper, 100 cobalt. 
Industrial Development Corp. of South Africa, south of Chibuluma West 
35%) (closed September 2002, 
redevelop 2003-04, reopen by 
2005 at 17,000 copper) 
Do. Luanshya Copper Mines Ltd. [J& W Investments Luanshya underground mine 1,700,000 ore. 
Group, 90%, and Zambia Consolidated Copper (closed) 
Mines-Investment Holdings (ZCCM-IH) 10%] 
(formerly Roan Antelope Mining Corp.) 
Do. do. Luanshya concentrator 23,000 copper in concentrate. 
Do. Luanshya Copper Mines Ltd. Baluba underground mine 1,400,000 ore. 
(Expect to reopen 2004 at 37,000 t/yr copper) 
Do. do. Baluba concentrator 24,000 copper in concentrate, 
1,900 cobalt in concentrate. 
Do. do. Mulashi North project (to be 34,000 copper; 1,400 cobalt. 
reevaluated in 2004) 
Zambia Consolidated Copper Mines-Investment Luanshya smelter (closed in 1998) 60,000. 
Holdings (ZCCM-IH), 100% 
Do. Lumwana Joint Venture [Equinox Resources Ltd. Lumwana deposit (commissioning (140,000 copper potential). 
(Australia), 51%, and Phelps Dodge Corp planned for 2006) 
(United States), 49%] 
Do. Orion Mining Zambia Kabwe slag processing plant to treat 60,000 slag yielding, 
feed imported from the Democratic 1,800 to 5,000 cobalt. 
Republic of the Congo 
Gemstones: kilograms 
Amethyst do. Vantage Enterprises Corp. (Canada) and various Krystal Mine in Kaloma; Mumbwa, NA. 
artisanal operations near Zimbabwean border 
Aquamarine do. Various artisanal operations Katete and Petauke areas NA. 
Beryl do. _— do. rs Eastern Province pegmatites NA. 
Citrine do. _ do. Iteshi Teshi and Mumbwa NA. 
Emerald do. 30 to 40 artisanal operations Northwest of Kitwe 600. 
Garnet do. Various artisanal operations Eastern Province pegmatites, NA. 
Mazabuka, Siavunga, Chikankata, 
Gwemba Valley 
Tourmaline do. do. Kalunga Wbeba Mine, Eastern NA. 
Province 
Do. do. do. Hofmeyer Mine near Nyimba NA. 
Gold do. Luiri Gold Mines Limited of Zambia Dunrobin (Luiri-Matala) Mine, 600. 
(awarded new mining license in 2004) 120 kilometers west of Lusaka 
(closed since 2000) 
Do. do. Minerva (PMP) Ltd. [Binani Group (India), Ndola Precious Metals Plant 150 refined gold. 
100%] (processes copper refinery slimes) 
Lime Ndola Lime Company Limited [Zambia Ndola plants and kiln capacity 1,000,000 limestone feed, 


Petroleum 42-gallon barrels 
Selenium kilograms 


Silver do. 
See footnotes at end of table. 
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TABLE 2--Continued 
ZAMBIA: STRUCTURE OF THE MINERAL INDUSTRY IN 2003! 


(Metric tons unless otherwise specified) 


Consolidated Copper Mines-Investment 
Holdings (ZCCM-IH), 87.6%] 
Indeni Petroleum Refinery Limited, (Total 
Outre Mer, 50%, and Government, 45%) 
Minerva (PMP) Ltd. [Binani Group (India), 
100%] 
do. 


Indeni refinery at Ndola 
Ndola Precious Metals Plant 


do. 


300,000 quicklime (unslaked), 
25,000 hydrated lime (slaked). 
8,950,000 refined products. 


22,000 refined selenium. 


10,000 refined silver. 
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TABLE 2--Continued 
ZAMBIA: STRUCTURE OF THE MINERAL INDUSTRY IN 2003! 


(Metric tons unless otherwise specified) 


Major operating companies Annual 
Commodity and major equity owners Location of main facilities capacity” 
Sulfur: Konkola Copper Mines plc [Vedanta Resources Nampundwe pyrite mine 79,000 pyrite, 
plc. (India, United Kingdom), 51%; Zambia 33,000 contained sulfur. 


Copper Investments Ltd. (Anglo American plc 
subsidiary), 28.4%; Zambia Consolidated 
Copper Mines-Investment Holdings 
(ZCCM-IH), 20.6%] (Effective August 2004) 


Do. Chambishi Metals ple [Avmin, 90%, and Zambia Chambishi acid plant 65,000 sulfuric acid, 
Consolidated Copper Mines (ZCCM), 10%] 21,190 contained sulfur. 

Do. Mopani Copper Mines plc [Glencore International Nkana acid plant 120,000 sulfuric acid, 
AG, 73.1%; First Quantum Minerals Ltd., 16.9%; 39,120 contained sulfur. 
Zambia Consolidated Copper Mines (ZCCM), 10%] 

Do. First Quantum Minerals Ltd. (Canada) Bwana Mkubwa acid plant 110,000 sulfuric acid, 


35,860 contained sulfur. 
NA Not available. 


"Includes data available through October 2004. 
Some capacities shown based on former Zambia Consolidated Copper Mines Ltd. operations. 
*Solvent extraction-electrowinning. 
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THE MINERAL INDUSTRY OF ZIMBABWE 
By George J. Coakley 


The Republic of Zimbabwe is a landlocked nation in southern 
Africa that is surrounded by Zambia to the north, Mozambique 
to the east, South Africa to the south, and Botswana to the 
west. It covers an area of 390,580 square kilometers (km’) 
and supported a population of 12.6 million in 2003. The gross 
domestic product (GDP) based on purchasing power parity 
was estimated to be $24.03 billion, and the per capita GDP, to 
be $1,900 in early 2004. The deteriorating economy in 2003 
experienced a negative 13.6% real GDP growth rate and an 
annual inflation rate for 2003 of 338%. The Government’s 
poorly planned and violent land reform program badly damaged 
the commercial farming sector, which was the traditional source 
of exports and foreign exchange (U.S. Central Intelligence 
Agency, 2004§'). The mineral industry produced more than 35 
mineral commodities chiefly from small-scale mines (table 1). 
Economic conditions forced many smaller mines to close 
between 2000 and 2003. Between 1998 and 2002, employment 
in the mining and quarrying sector declined to 43,000 workers 
from an estimated 61,000, and in the manufacturing sector, 
which includes the ferroalloys and iron and steel industries, to 
171,000 from 208,000. 


Government Legislation 


In late 2002, the Ministry of Mines and Energy announced 
a new fiscal regime for the mining industry to help attract new 
investment; an effective date for the incentives, however, had 
yet to be announced. The incentives package will include new 
royalty taxes on minerals calculated as a percentage of the gross 
fair market value of the minerals produced. The new royalty 
rates will tax precious stones (10%), precious metals (3%), 
base metals (2%), industrial minerals (2%), coal bed methane 
gas (2%), and coal (1%). Corporate income tax on all mining 
companies will be decreased to a flat rate of 15% from the 
present 45%. “Mining companies shall also be granted the right 
to market their own minerals directly, in accordance with the 
provisions of the Minerals Marketing Corporation of Zimbabwe 
(MMCZ) Act and subject to adequate monitoring arrangements 
and reporting obligations on the part of the mining company” 
(Minerals Marketing Corporation of Zimbabwe, 20028). 
MMCZ will continue to market the products for the companies 
that may wish to use its global marketing expertise. MMCZ 
was currently (2003) the marketer of all minerals produced in 
Zimbabwe except gold and silver, which must be sold to the 
Reserve Bank of Zimbabwe at a fixed exchange rate (Minerals 
Marketing Corporation of Zimbabwe, 20028). 


'References that include a section mark (§) are found in the Internet 
References Cited section. 
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Production 


The total value of mineral production was $804.3 million? 
in 2003. Chromium and value-added ferroalloys accounted 
for 36.3% of the total value of mineral production; nickel and 
cobalt, 20.7%; gold, 14.5%; platinum-group metals (PGM), 
12.8%; coal, 8%; and asbestos, 5.4%. Despite the constraints 
of a deteriorating economy and industrial base, several of the 
major metals, which included mine production of copper, iron 
ore, nickel and PGM and production of pig iron and crude steel, 
showed significant production increases for the year. Production 
of most of the other minerals, however, declined by 5% to more 
than 60% during 2003. With the opening of two new mines, 
PGM production increased to 8,418 kilograms (kg) in 2003 
compared with 932 kg in 2001 and was expected to be one of 
the few positive mineral industry trends for the next 5 years. 


Trade 


Zimbabwe had a negative balance of trade for the third year 
in a row, amounting to $525 million in 2002 and $402 million in 
2003, of which emergency food imports made up 60% to 70% 
of the deficit. In 2003, total merchandise trade exports were 
valued at $1.23 billion, of which agricultural exports amounted 
to $516.6 million (42%), down from $646.6 million in 2002, 
and mineral and manufactured metal products, to $492.3 million 
(40%), up from $426.6 million in 2002. The increased value of 
mineral exports was attributed to expansion of PGM production 
and exports and to a more-than 40% increase in world market 
prices for nickel. Historically a major export, gold exports 
declined in value to $137.4 million in 2003 from $236.1 million 
in 1998 owing to the 50% decline in production during the same 
period. The other parts of the minerals sector have also been 
seriously affected by the pegged exchange rate, limited capital 
availability, high inflation, and fuel and hard currency shortages 
during the past 6 years. Total merchandise trade imports were 
valued at $1.63 billion, of which food imports amounted to 
$281 million, and fuel and electricity imports, $227 million 
(International Monetary Fund, 2004$§). 


Commodity Review 
Metals 

Chromium.—Production of chromite and ferrochromium 
was controlled by Zimbabwe Alloys Mines Limited (ZimAlloys) 


(which was owned 100% by Anglo American plc) and 
Zimbabwe Mining and Smelting Co. (Pvt.) Ltd. (Zimasco). 


*Where necessary, values have been converted from Zimbabwe dollars (Z$) 
to U.S. dollars (US$) at the rate of Z$824=US$1.00 for 2003. 
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During 2003, production of chromite ore declined by 15% 

to 637,099 metric tons (t), and production of high-carbon 
ferrochrome, by 5% to 245,299 t. No low-carbon ferrochrome 
or ferrosilicon was produced during the year. ZimAlloys owned 
four mines along the Great Dyke—Inyala, Middle Dyke, North 
Dyke, and South Dyke. As of 2003, the remaining chromite 
resources were reported to be 211.4 million metric tons (Mt) at 
South Dyke, 43.7 Mt at North Dyke, and 370,000 t at Inyala. 
Mining operations were suspended during 2002. All ore was 
sent to the ZimAlloys ferrochromium smelter at Gweru where 
historical capacity was 40,000 metric tons per year (t/yr) of low- 
carbon ferrochrome, 45,000 t/yr of high-carbon ferrochrome, 
and 30,000 t/yr of ferrosilicon. During 2003, Zimalloys 
produced 39,179 t of high-carbon ferroalloys compared with 
44,064 t during 2002 (International Chromium Development 
Association, 20048). 

Zimasco owned the Peak, the Railway Block, the Valley, the 
South Dyke, the Middle Dyke, and the Mutorashanga chromite 
mines along the Great Dyke and the ferrochromium smelter 
at Kwe Kwe, which had the capacity to produce more than 
220,000 t/yr of high-carbon ferrochrome in seven furnaces. 
Chromite reserves at the Peak underground mine were reported 
to be 2.6 Mt at a grade of 41% Cr,O, and a chromium-to-iron 
ratio of 2.6. Production capacity at Peak was about 144,000 t/yr 
of lumpy chromite ore. The Railway Block Mine had remaining 
underground reserves of 800,000 t at a grade of 39% Cr,O, and 
a production capacity of 180,000 t/yr of run-of-mine ore. The 
Valley Mine had reserves of 1.3 Mt at a grade of 35% Cr,O, and 
a chromium-to-iron ratio of 2.0 with the capacity to produce 
from 60,000 to 96,000 t/yr of lumpy ore. Reserves at the South 
Dyke open pit mine were estimated to be 21 Mt at a grade of 
40% Cr,O, and a chromium-to-iron ratio of 2.1 with the capacity 
to produce 240,000 t/yr of lumpy ore. Reserves at the Middle 
Dyke open pit mine were estimated to be 27 Mt at a grade of 
42% Cr,O, and a chromium-to-iron ratio of 2.1 with the capacity 
to produce 120,000 t/yr of lumpy ore. The Mutoroshanga 
Mines had remaining working underground reserves of 14 Mt 
at a grade of 49% Cr,O, and a production capacity of 244,000 
t/yr of run-of-mine ore. During 2003, Zimasco chromite mines 
were operating at from 30% to 70% capacity. During 2003, 
about 593,000 t of chromite ore was produced, which was 
slightly more than 60% of capacity (International Chromium 
Development Association, 20048). 

Gold.—Government policies continued to affect the gold 
sector negatively during 2003. After significant investment 
and development of the gold sector in the 1990s, production 
peaked at 27,666 kg of gold in 1999, but dropped by more than 
50% since then to 12,564 kg gold in 2003. By law, all gold had 
to be sold to the Reserve Bank of Zimbabwe with payment in 
local currency at a fixed rate, which was lower than the rate at 
which the companies could buy foreign exchange. This put the 
gold sector at a disadvantage with respect to other companies 
whose commodities could be exported for hard currency. The 
Government paid gold companies 50% of earnings at a rate of 
Z$800=US$1.00. The other 50% of earnings was supposed 
to be paid in U.S. dollars, but foreign exchange shortages 
frequently prevented or delayed these payments (Africa Online, 
20038). 
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Independence Gold Mines (Pvt.) Ltd., which was the leading 
gold producer in Zimbabwe, produced between 5,000 and 6,000 
kilograms per year (kg/yr) from its Arcturus, How, Redwing, 
and Shamva Mines. During 2003, a controversy arose regarding 
the purchase of Independence Gold Mines by the South African 
black economic empowerment company, Metallon Gold 
Corp. (Pemberton International Investments Limited) from 
Lonmin during 2002. A group of Zimbabwean investors in 
Stanmarker Mining (Pvt.) Ltd. was suing Metallon for breach of 
contract over plans for Stanmarker to acquire a 40% interest in 
Independence Gold (Country Watch, Inc., 2004§). 

Of the major gold producers in 2003, Ashanti Goldfields Co. 
Ltd. of Ghana, which merged with AngloGold Ltd. of South 
Africa to form AngloGold Ashanti Ltd. in early 2004, continued 
to struggle with high costs and lack of fuel and equipment 
availability for its Freda-Rebecca Mine near Bindura. Annual 
production at Freda-Rebecca declined to 1,589 kg of gold 
in 2003 compared with 3,056 kg of gold in 2002. With the 
depletion of two high-grade ore blocks, ore and grades treated 
were 1.2 Mt at a grade of 1.75 grams per metric ton (g/t) in 
2003 compared with 1.15 Mt at a grade of 3.22% in 2002. The 
mine was being re-engineered in late 2003 to develop new 
ore reserves and to stabilize underground ore production at a 
rate of 80,000 metric tons per month (t/mo). At yearend 2003, 
Ashanti reported measured and indicated gold resources at 
Freda-Rebecca of 15.6 Mt at a grade of 2.51 g/t of which proved 
and probable reserves amounted to 4.1 Mt at a grade of 2.5 g/t. 
Ashanti was seeking buyers for the mine during 2003 (Ashanti 
Goldfields Co. Ltd., 2004§). Rio Tinto Zimbabwe (Pty) Ltd., 
which was 56% owned by Rio Tinto plc of the United Kingdom, 
saw production from its Renco and Patchway Mines drop by 
34% to 778 kg of gold in 2003. The company processed 38,000 t 
of ore at a grade of 2.13 g/t that yielded 62 kg of gold at the 
Patchway Mine and 234,000 t of ore at a grade of 3.59 g/t that 
yielded 715 kg of gold at the Renco Mine. Rio Tinto sold the 
Patchway Mine in July 2003 (Rio Tinto plc, 2004b§). Following 
a writedown of $12 million in assets of the Blanket Mine at 
yearend 2001, Kinross Gold Corp. reported production of 1,336 
kg of gold in 2002 and none in 2003. Falcon Gold Zimbabwe 
Ltd. operated the Dalny and the Venice gold mines at Kadoma 
and the Golden Quarry Mine at Shurugwi. For the year that 
ended on September 30, 2003, Falcon produced 847 kg of gold, 
which was down from 1,093 kg for the preceding financial year. 
The company reported that profits were insufficient to reinvest 
in locating additional gold reserves beyond those currently 
identified in its three mines (Falcon Investment Holdings SA, 
2003$). 

Iron and Steel.—Production of crude steel at Zimbabwe Iron 
and Steel Company (ZISCO) operations rebounded by 45% to 
152,000 t during 2002, but this amount was 41% less than the 
2000 production levels. Pig iron output was also about 50% 
of 2000 production. The ZISCO steel plant had the capacity 
to produce 800,000 t/yr of crude steel. Zisco was receiving 
assistance from China to help maintain its operations during 
2003 and 2004; this included a $42 million loan from the 
Export and Import Bank of China and a deal with the Shougang 
International Trade and Engineering Corporation to procure 
equipment and materials needed to reline the main No. 4 blast 
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furnace. Lack of working capital had reduced its operating 
levels to about 20% of capacity, which was inadequate to meet 
even domestic demand [Financial Gazette (Zimbabwe), 2003§]. 

Nickel.—Bindura Nickel Corp. Ltd. operated the Shangani 
and the Trojan nickel mines, a nickel smelter, and a nickel 
refinery. In April 2003, Anglo American plc sold its 52.9% 
interest in Bindura Nickel to Mwana Africa Holdings for $8 
million. During 2003, Bindura completed two new capital 
investment projects—the rebuilding of the nickel smelter 
furnace and the construction of a new decline at the Shangani 
Mine. Production of refined nickel decreased by 28% to 12,657 
t owing to the 70% drop in toll-refined nickel matte chiefly from 
Botswana and the Nkomati nickel mine in South Africa (Anglo 
American plc, 2003§). Rio Tinto operated the Empress nickel 
refinery, which processed matte supplied from Botswana on a 
toll basis. The company toll-refined 6,199 t of nickel in 2003 
compared with 6,412 t in 2002. 

Platinum-Group Metals.—Makwiro Platinum Mines Ltd. 
was owned by Zimbabwe Platinum Mines Ltd.’s (Zimplats) 
(70%) and Impala Platinum Mines Ltd. (Implats) (30%). 
Makwiro operated the Ngezi open pit platinum mine and the 
Selous metallurgical complex, which was located 77 kilometers 
(km) to the north. Facilities at Selous included a mill and 
concentrator, a smelter, and a base-metals refinery. The refinery 
was being kept on a care-and-maintenance basis. The smelter’s 
white PGM matte output was sent to Implats facilities in South 
Africa for refining. Implats held an 82% equity interest in 
Zimplats and was committed to making 15% of its remaining 
equity shares available to Zimbabwean citizens. During the 
financial year that ended on June 30, 2004, Makwiro treated 2 Mt 
of Ngezi ore at a grade of 3.23 g/t gold, palladium, platinum, 
and rhodium (known as the four elements, or 4E) with an 83% 
recovery rate that yielded 2,652 kg of platinum; 2,273 kg of 
palladium; 304 kg of gold; and 243 kg of rhodium. In addition, 
the operation was designed to recover 1,300 t/yr of nickel and 
1,000 t/yr of copper. With the prevailing high nickel prices, 
byproduct nickel production accounted for 16% of revenues 
during the 2004 financial year. Platinum and palladium 
production was at about 88% of design capacity for the first 
phase of the Ngezi/Selous project chiefly because of a serious 
smelter incident in July 2003 that resulted in the smelter being 
offline for several weeks (Zimbabwe Platinum Mines Ltd., 
20048). 

Despite high local operating costs and an unfavorable 
exchange rate, approval was given to proceed with expansion 
plans, which will include construction of a 1-million-metric- 
ton-per-year (Mt/yr) underground mine and a 1.5-Mt/yr 
concentrator at Ngezi. The $109 million capital project will 
expand production to 10,420 kg/yr of, in order of weight, 
platinum, palladium, gold, and rhodium by 2006. Platinum 
production will increase to 6,221 kg/yr from 4,385 kg/yr. 
Although not yet approved, a second phase expansion, which 
will cost $200 million to $300 million, could expand production 
to 15,863 kg/yr of 4E for the 2007-08 period, and a third phase, 
which will cost an additional $200 million to $300 million, 
could expand production to 22,395 kg/yr of 4E sometime after 
2009. Approval of these future expansions will depend on the 
economic and political risk environment in the country at the 
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time. Proven and probable ore reserves as of June 30, 2004, 
were reported by Zimplats to be 36.4 Mt at Ngezi South Tribute 
at grades of 1.53 g/t platinum, 1.23 g/t palladium, 0.23 g/t gold, 
0.13 g/t rhodium, 0.09% nickel, and 0.05% copper and 304.5 Mt 
of underground ore at Ngezi at grades of 1.65 g/t platinum, 1.34 
g/t palladium, 0.24 g/t gold, 0.14 g/t rhodium, 0.1% nickel, and 
0.07% copper. Total measured, indicated, and inferred mineral 
resources, which included reserves, at the Ngezi South Tribute, 
the Hartley Complex, and other Zimplat Tenements were 2.49 
billion metric tons at an average grade of 4.1 g/t 4E plus 0.1% 
copper and 0.1% nickel (Zimbabwe Platinum Mines Ltd., 
20048). 

Zimasco Consolidated Enterprise Platinum Ltd. (ZCE 
Platinum), which was a Mauritius-based company that was a 
50-50 partnership between Aquarius Platinum Ltd. of Australia 
and Implats, operated the Mimosa underground mine near 
Zvishavane at the southern end of the Great Dyke. During 
the financial year that ended on June 30, 2004, ZCE Platinum 
completed the $41 million expansion of its underground 
operations and commissioning of the surface infrastructure 
to reach its planned capacity of 4,200 kg/yr of 4E. During 
the year, 1.33 Mt of ore at an average grade of 3.71 g/t from 
the Mimosa Mine was treated compared with 755,000 t in the 
2003 financial year, which resulted in a 73% increase in 4E 
production to 3,714 kg. Breakout of production by element 
included 1,910 kg of platinum, 390 kg of palladium, 256 kg of 
gold, and 157 kg of rhodium. Mimosa also had the capacity to 
produce 187 kg/yr of ruthenium, 124 kg/yr of iridium, 1,885 t/yr 
of nickel, 1,645 t/yr of copper, and 73 t/yr of cobalt byproducts. 
Operating costs were affected by a newly revised foreign 
exchange control system, which included a controlled currency 
auction system that resulted in a decrease in the exchange rate 
to Z$4,200=$1.00 from Z$5,520=$1.00 and by the introduction 
of new royalty rates in January 2004. As of June 30, 2004, total 
measured, indicated, and inferred mineral resources at Mimosa 
were reported to be 88.8 Mt at an average grade of 3.93 g/t 4E, 
of which proved and probable reserves at the South Hill were 
29.7 Mt at an average grade of 3.64 g/t 4E (Aquarius Platinum 
Ltd., 20048). 

In April 2003, Anglo American Platinum Corp. Ltd. and 
Anglo American Corporation Zimbabwe Ltd. (Anzim) 
announced plans to proceed with the $92 million development 
of the Unki platinum mine project near Gweru on the Great 
Dyke. The project will involve construction of an 85,000-t/mo 
mine and concentrator. Concentrates will be shipped to Anglo 
Platinum facilities in South Africa for smelting and refining. 
Anglo Platinum will also manage the operation. Full production 
of 1,894 kg/yr of platinum and 1,244 kg/yr of palladium 
was expected by 2007. The project was based on measured 
and indicated resources of 48.6 Mt at a grade of 4.98 g/t 4E, 
of which 37.1 Mt at a grade of 4.30 g/t 4E was proved and 
probable reserves (McKay, 2003§; Anglo American Platinum 
Corp. Ltd, 20048). 


Industrial Minerals 


Asbestos.—The asbestos industry produced 147,209 t of 
asbestos valued at $43 million in 2003; this was down by 


12% from the 2002 level. More than 60% of production was 
exported to, in order of volume, Brazil, India, Iran, and Japan. 
The industry employed almost 7,000 people in the mining 
and manufacturing sectors and an estimated 70,000 people in 
downstream business and produced such products as asbestos 
cement building products. African Associated Mines (Pty.) 
Ltd. (a subsidiary of African Resources Ltd. of South Africa) 
produced chrysotile asbestos from its Gaths and Shabanie Mines 
in the towns of Mashaba and Zvishivane, respectively, which 
were nearly totally dependent on asbestos for their survival. 
Faced with international concerns over the health effects of 
asbestos-bearing products and declining markets, Zimbabwe 
established the National Chrysotile Asbestos Task Force in 
1998. The Task Force, which was composed of representatives 
from Government, industry, trade, environmental, and health 
organizations, was working to protect the Zimbabwe asbestos 
industry through the introduction of worker education programs 
and safe use codes for handling, storing, and transporting 
asbestos. A recent report (South Africa National Economic 
Development and Labour Council, 2002§) describes the 
conditions at each mine and the steps taken to protect worker 
health and exposure. The Shabanie Mine, which employed 
3,500 people, had proven reserves of 17.2 Mt, which was 
sufficient for 17 more years of mine life. Shabanie processed 
1.75 Mt/yr of ore from two underground shafts to produce 
72,000 t of asbestos with a 4.6% fiber yield. The smaller Gaths 
Mine employed 2,250 workers and extracted about 6.6% of white 
chrysotile asbestos fiber from each 100 t mined. The asbestos 
cement building products companies were also concerned about 
the impact that the ban on asbestos products in South Africa 
could have on sales to South Africa and the transshipment of 
Zimbabwean asbestos exports through South Africa. 
Diamond.—Murowa Diamond Private Limited, which was a 
joint venture between Rio Tinto Zimbabwe Ltd. and Rio Tinto, 
announced plans to develop the Murowa diamond project, 
which is located near Zvishavane in south-central Zimbabwe. 
An investment of $10 million was being made in a small-scale 
plant to begin diamond production at Murowa in 2004. An 
updated feasibility study defined a reserve of 18.7 Mt at a grade 
of 0.9 carat per metric ton. Initial production will come from 
140,000 t of weathered material. An expansion of the mine will 
be considered in 3 years if satisfactory marketing and regulatory 
arrangements are in place (Rio Tinto plc, 2004a§). 
Lithium.—Bikita Minerals (Pvt.) Ltd., which was owned 
by AMZIM Minerals Ltd., was one of the world’s leading 
producers of lithtum-bearing petalite. Production declined by 
63% to 12,131 t compared with that of 2002. The company 
exported four grades of petalite, which included grades for 
lithium tiles and container glass, and a separate spodumene 
concentrate. 


Mineral Fuels 
During 2003, production levels at Wankie Colliery Co. Ltd., 


which operated the country’s only coal mine near Hwange, 
were about 24% less than in 2002 chiefly owing to a shortage of 
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foreign exchange and spare parts for maintenance. By product 
line, Wankie produced 854,605 t of coal, chiefly for export; 
1.69 Mt of coal for use in the nearby Hwange Power Station; 
228,389 t of coke, of which 127,800 t was exported; and about 
6 million cubic meters of coke oven gas, which was down 
sharply from the more than 24 million cubic meters in 2002. To 
take advantage of rising prices of coke used in the ferrochrome 
and steel industries, Wankie announced plans to invest between 
$15 million and $52 million to open a new coking coal mine to 
be referred to as “3 Main,” a new coke oven battery, and a new 
truck-loading facility to double coking-coal capacity to about 
4 Mt/yr. Coke production would also double to 400,000 t/yr from 
the current 200,000 t/yr (Bain, 2004§; Business Day, 20048). 
Zimbabwe has no domestic reserves of oil or gas and 
depended on coal, hydropower, and imports to meet its energy 
requirements. Like many African countries, charcoal and 
firewood were major sources of fuel, particularly for household 
cooking. The country no longer had a functioning oil refinery 
and spent more than $227 million in 2003 to import energy 
and petroleum products from South Africa. Fuel shortages that 
resulted from the economic crisis in the country remained a 
major problem during the year. 


Infrastructure 


Most of landlocked Zimbabwe’s bulk commodities were 
moved by rail on the state-owned National Railways of 
Zimbabwe (NRZ). All major cities and industrial centers were 
linked to Botswana, Mozambique, South Africa, and Zambia by 
the NRZ. Petroleum products were piped through Mozambique 
via the Beira pipeline to Feruka and then moved west via the 
Mutare-Harare pipeline or trucked on Zimbabwe’s 85,784-km 
road network. Additional petroleum products were imported via 
railroad tanker cars through South Africa. 


Outlook 


The short-term outlook for the mining sector is not favorable 
with the exception of several new platinum developments and 
anew diamond mine. The platinum projects being undertaken 
by South African companies have been able to proceed with 
logistical support from South Africa to overcome fuel and 
other shortages; exchange controls and increasing Government 
regulatory controls, however, could jeopardize the viability of 
some of these projects. Excess Government intervention in the 
economy and in state-run industries has been a major contributor 
to the growing number of closed mines and suspended projects 
that are undermining the ability of the mining sector to continue 
to generate more than 25% of Zimbabwe’s foreign export 
earnings. Price and currency controls make it difficult for 
companies to benefit from a rising trend in global commodity 
prices, which will have a continuing negative impact on 
ferroalloys, gold, and steel operations. The natural-resource 
endowment and a well-developed infrastructure remain in place. 
Attracting the open competition and entrepreneurship needed 
to stimulate the economy, however, will be difficult until the 
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Government can complete the privatization of its interests in the 
energy, mining, and rail sectors; repay the debts of the parastatal 
industries; and loosen its foreign exchange rules. 
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TABLE 1 
ZIMBABWE: PRODUCTION OF MINERAL COMMODITIES! 


(Metric tons unless otherwise specified) 


Commodity 1999 2000 2001 
METALS 
Chromite, gross weight 605,405 668,043 780,150 
Cobalt, metal” 121 79 95 
Copper: 
Mine output, concentrate, Cu content 4,511 2,104 2,057 
Metal: 
Smelter output, blister/anode, primary“ 14,500 14,500 2,160 
Refinery output, refined/cathode, primary 10,000 10,200 8,000 
Gold kilograms 27,666 22,069 18,050 
Iron and steel: 
Mine output, iron ore: 
Gross weight thousand tons 599 451 361 
Fe content® do. 300 225 180 
Metal: 
Pig iron do. 270 277 156 
Steel, crude do. 255 258 149 
Ferroalloys: 
Ferrochromium 246,782 244,379 243,534 
Ferrosilicon chromium thousand tons 16 20 17 
Nickel: 
Mine output, concentrate, Ni content 11,164 8,160 10,120 
Refinery output, refined metal: 
Refined from domestic materials 9,106 6,678 7,440 
Toll refined from imported materials” 10,676 12,931 12,084 
Total refined nickel metal 19,782 19,609 19,524 
Platinum-group metals: 
Palladium kilograms 342 366 371 
Platinum do. 479 505 519 
Rhodium do. 37 40 42 
Ruthenium do. NA NA NA 
Iridium do. NA NA NA 
Osmium NA NA NA 
Total 858 911 932 
Silver kilograms 5,181 3,799 3,449 
Tantalum, mine output, Ta content l l 21 
INDUSTRIAL MINERALS 
Asbestos thousand tons 115 152 136 
Barite 1,000 ° 5,032 7,464 
Cement, hydraulic” thousand tons 1,000 1,000 800 
Clays: 
Bentonite, (montmorillonite) 140,000 ° -- -- 
Other clays” 12,000 589 2,247 
Diamond carats 45,324 23,028 -- 
Feldspar 2,250 2,059 1,055 
Fluorspar -- -- -- 
Gemstones: 
Amethyst kilograms NA 10,376 840 
Emerald do. 20,000 33 57 
Graphite 11,405 11,838 11,836 
Kyanite 4,000 ° 10,970 9,682 
Lithium minerals, gross weight 36,671 37,914 36,103 
Magnesite 5,356 4,029 2,439 
Mica 1,300 ° -- -- 
Nitrogen, N content of ammonia 60,800 58,400 57,500 
Perlite“ 5,356 > 5,000 5,000 
Phosphate rock, marketable concentrate 126,000 77,662 86,611 


See footnotes at end of table. 
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2002 


749,339 
99 


258,164 


8,092 


6,765 
10,812 
17,577 


1,943 
2,306 
218 
178 
84 


NA 
9,912 
5,657 

33,172 
2,366 
60,900 
5,000 
107,854 


2003 


637,099 
79 


245,299 


11,600 


9,517 
3,140 
12,657 


3,449 
4,270 
377 
322 
NA 


NA 
NA 
7,675 
745 
12,131 
1,333 
55,300 
5,000 
95,496 


ZIMBABWE: PRODUCTION OF MINERAL COMMODITIES! 


TABLE 1--Continued 


(Metric tons unless otherwise specified) 


Commodity 1999 2000 2001 2002 2003 
Stone, sand and gravel: 
Granite, black 130,000 ° 130,000 385,532 408,550 47,007 
Limestone thousand tons 1,500 ° 1,500 3,799 3,169 922 
Quartz, rough® do. 40° 121° 28 6,790 2,356 
Sulfur: 
Pyrite: 
Gross weight 48,793 69,119 98,037 87,592 93,010 
S content (32.6%) 15,900 22,530 31,960 28,555 30,321 
Byproduct acid, metallurgical and coal process gas" 2,500 2,500 2,000 2,000 2,000 
Total 18,400 25,030 33,960 30,555 32,321 
Talc 1,000 ° 989 1,273 911 -- 
Vermiculite 13,898 16,215 11,632 23,803 20,016 
MINERAL FUELS AND RELATED MATERIALS 
Coal, bituminous thousand tons 4,576 3,809 4,064 3,721 2,872 
Coke, metallurgical © do. 600 600 245 224 200 


“Estimated; estimated data are rounded to no more than three significant digits; may not add to totals shown. . "Revised. NA Not available. -- Zero. 


'Table includes data available through September 2004. 


*"Metal" includes metal content of compounds/salts and may include cobalt recovered from nickel-copper matte imported for toll refining. 


*Toll refined data includes all the Empress Refinery production from Botswana imports and part of Bindura output. 


“Includes fire clay. 
*Reported figure. 
“Includes rough and ground quartz, and silica sand. 


Major sources: Chamber of Mines of Zimbabwe and Robertson Economic Information Services, Harare. 
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THE MINERAL INDUSTRIES OF THE MIDDLE EAST 
By Philip M. Mobbs, Glenn J. Wallace, David R. Wilburn, and Thomas R. Yager 


The 15 nations of the Middle East that are covered in this 
volume encompass an area of more than 6 million square 
kilometers, which is about two-thirds the size of the United 
States. In 2003, the total population of the Middle East region 
was estimated to be about 252 million compared with 291 
million for the United States and 6.3 billion for the world. 
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General Economic Conditions 


In 2003, the real gross domestic product (GDP) of the Middle 
East region grew by an estimated 2.7% compared with 2.5% 
in 2002. The economies of most of the countries in the region 
were based on the production and processing of crude oil and 
natural gas; the leading oil producers reported significantly 
better-than-average growth of GDP in 2003 (table 2). Exports 
of nations on the Persian Gulf were dominated by hydrocarbons. 
The average free-on-board (f.0.b.) cost of crude oil imports 
that enter the United States from the Persian Gulf nations was 
$25.17 per barrel in 2003, an average price not seen since 
1984. In 2002, the average f.o.b. cost of imports from the 
Gulf region was $23.38 compared with $18.89 in 2001 (U.S. 
Energy Information Administration, 2005b). Energy-intensive 
mineral-processing operations, such as aluminum smelting, 
were attracted to some of the countries in the region by the 
availability of low-cost electrical energy, which was generated 
with locally produced natural gas and petroleum. 

The region’s burgeoning population and increasing 
unemployment has focused the attention of many Governments 
on the need to create jobs. The region’s economies, which 
have been dominated by Government-owed companies and 
organizations and by the production of crude oil, have begun to 
diversify. Emphasis on private sector participation in economic 
activity and the development of the financial, nonfuel mineral, 
and trade sectors has increased. 


Investment Data and Political Risk 
The military action against Iraq in early 2003 tempered 


short-term investor interest in the region, but the proposed 
reconstruction of Iraqi infrastructure and the sustained 
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international demand for minerals, especially mineral fuels, 
resulted in the rebound of domestic, foreign, and Government 
investment interest in the mineral operations in the area by 
midyear. 

State-owned companies dominated the region’s mineral 
industry, although foreign investment was finding its way 
into the mineral sector. Proposed mineral-industry-related 
investment in the region focused on construction or expansion 
of mineral-processing facilities, which included aluminum 
smelters, ammonia and urea plants, cement plants, chlorine 
plants, crude oil refineries, liquefied natural gas (LNG) plants, 
methanol plants, natural-gas-processing plants, and natural-gas- 
to-liquids facilities. 

Expansion of copper mining and refining capacity continued 
in Iran, and additional iron-and-steel-processing facilities were 
proposed for several countries. Progress was made on the 
development of nickel resources in Turkey, phosphate resources 
in Saudi Arabia, and zinc resources in Iran and Yemen. 


Legislation 


A new mining law was promulgated in Oman. Changes in 
laws and regulations concerning foreign participation in the 
mineral industry were under discussion in Kuwait and Saudi 
Arabia. 


Exploration 


Government agencies engaged in mineral prospecting and 
general exploration included the Department of Geological 
Survey of the Directorate General of Minerals in Oman, the 
General Directorate of Mineral Research and Exploration in 
Turkey, the Geological Survey and Mineral Resources Board of 
Yemen, the Geological Survey of Iran, and the Saudi Geological 
Survey. Local and international exploration companies were 
allowed to explore for minerals in most countries of the region. 
Crude oil and natural gas exploration was undertaken by 
Government and international o1l companies. 

Exploration activity in the Middle East was adversely affected 
by the unrest in the area. In 2003, hydrocarbon exploration 
continued in Bahrain, Iran, Israel, Jordan, Lebanon, Oman, 
Qatar, Saudi Arabia, Syria, Turkey, the United Arab Emirates, 
and Yemen. Industrial mineral and metal exploration activity 
was concentrated in Iran and Turkey, although some exploration 
and prospecting for base and precious metals also took place in 
Cyprus, Jordan, Oman, Saudi Arabia, and Yemen. 


Commodity Overview 
The Middle East has significant reserves of boron minerals, 


crude oil, natural gas, and phosphate rock. The outlook tables 
in this summary chapter show historic and projected production 


trends; therefore, no indication is made about whether the 
data are estimated or reported and revisions are not identified. 
Tables in the individual country chapters are labeled to indicate 
estimates and revisions. 

The outlook segments of the mineral commodity tables 
are based on projected trends that could affect current (2003) 
producing facilities and on planned new facilities that operating 
companies, consortia, or Governments have projected to 
come online within indicated timeframes. Forward-looking 
information, which includes estimates of future production, 
exploration and mine development, cost of capital projects, and 
timing of the start of operations, are subject to a variety of risks 
and uncertainties that could cause actual events or results to 
differ significantly from expected outcomes. Projects listed in 
the following section are presented as an indication of industry 
plans and are not a USGS prediction of what will happen. The 
USGS provides no warranty, expressed or implied, as to the 
accuracy, reliability, or completeness of furnished data and is 
under no obligation to correct or update any forward-looking 
statements, whether as a result of new information or as future 
events take place. 


Metals 


Aluminum.—Regional aluminum output was expected 
to increase by the end of the decade. Aluminium Bahrain 
B.S.C.’s expansion of potline 4 and completion of potline 5 
were expected to bring the company’s total capacity to 850,000 
metric tons per year (t/yr) by 2006; development of the proposed 
potline 6 would increase total capacity to 1 million metric tons 
per year (Mt/yr) by 2009. Construction of Dubai Aluminium 
Co. Ltd.’s (Dubal) 212-pot potline 9 was nearly complete in the 
United Arab Emirates. Potline 9 would raise the company’s 
nominal capacity to 710,000 t/yr. Dubal proposed to begin 
construction of the 120-pot potline 7 in 2004, which would 
raise the company’s design capacity to 761,000 t/yr. Actual 
production capacity was expected to be about 781,000 t/yr 
(Middle East Economic Digest, 2004a; Reuters 2003$§'). 

Copper.—Mined copper ore in the Middle East was projected 
to increase during 2005 with the addition of production from the 
Meiduk and Songon Mines in Iran and as block 1 is developed 
in Oman. Refined copper metal production was expected to 
increase owing to the National Iranian Copper Industries Co.’s 
ongoing expansion of the Sarcheshmeh copper refinery in Iran. 

Gold.—New production from the Zarshouran Mine was 
expected to boost gold output from Iran. In Saudi Arabia, gold 
production was expected to decline slightly by 2005 owing to 
the closure of the Mahd Ahd Dhahab Mine, but recover by the 
end of the decade with the addition of production from the 
Al-Amar polymetallic mine and the rampup to full production at 
the Al-Hajar and the Bulghah Mines. 

Iron and Steel.—Subsidiary companies of state-owned 
National Iranian Steel Co. (Nisco) owned and operated the 
country’s iron ore mines and steel facilities that included blast 
furnaces and electric arc furnaces. Iran’s iron ore production 


'A reference that includes a section mark (§) is found in the Internet 
Reference Cited section. 
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was expected to continue to increase during the next few years 
to meet the projected demand from the domestic steel industry. 
Chador Malu Mining and Industrial Co. was building a 
3.4-Mt/yr-capacity iron ore pelletizing plant and Gol-e-Gohar 
Iron Ore Co. had started to build a 4 Mt/yr iron ore pelletizing 
plant. The Government planned to expand Nisco’s crude steel 
production capacity to 14.5 Mt/yr by 2007. 

In 2003, Qatar Steel Co. proposed a 1.2-Mt/yr expansion of 
its direct-reduction iron plant. In Turkey, increased international 
demand allowed the Turkish steel industry to again significantly 
increase crude steel production. The country’s steel output 
increased by almost 10% compared with that of 2002, which 
followed an increase of almost 12% in 2002 compared with that 
of 2001. Much of the Turkish steel was produced by minimills 
that processed domestic and imported steel scrap in electric arc 
furnaces. 

Lead, Silver, and Zinc.—In Iran, mined lead, silver, and zinc 
ore production was expected to increase gradually. By 2009, 
the Mehdiabad zinc project of Union Capital Ltd. was expected 
to add 160,000 metric tons of zinc production to national 
output and to produce a coproduct lead and silver concentrate. 
Additional lead and zinc was expected to be recovered with the 
800,000-t/yr-ore-production-capacity expansion planned for 
the Angouran Mine. Iran Zinc Mines Development Co. was 
expected to build a 100,000-t/yr-capacity zinc refinery at 
Angouran (Union Capital Ltd., 2003; IranConMin, 2004, p. 7). 

In Saudi Arabia, lead and silver production was expected to 
drop in 2005 because of the closure of the Mahd Ahd Dhahab 
Mine but to recover gradually as production from the Al-Amar 
polymetallic mine is ramped up. In Yemen, the zinc mine that 
ZincOx Resources plc has proposed would generate some lead 
and silver coproduct. 

Nickel.—In Turkey, two trial mining operations to evaluate 
lateritic nickel ores were underway. European Nickel plc mined 
ore from the Caldag deposit, and Oriel Resources plc sampled 
ore at the Gordes prospect. Both companies shipped their 
ores to the Larco nickel smelter in Greece. European Nickel 
proposed to initiate and to ramp up production at Caldag to 
15,000 t/yr in 2007 (European Nickel plc, 2004). 


Industrial Minerals 


Phosphate Rock.—In Jordan, the planned expansion of the 
Shidiya Mine was expected to result in increased production 
by 2007. The development of the Al Jalamid deposit in Saudi 
Arabia was expected to begin in 2005, with initial production in 
2008. This $1.9 billion project would include an 11- to 
12-Mt/yr-capacity phosphate rock mine and a beneficiation plant 
at Al Jalamid that would be linked by railroad to a fertilizer 
plant at Ras Az Zawr. The 4.5-Mt/yr-capacity beneficiation 
plant would be designed to produce a concentrate with an 
average grade of about 32% phosphorous pentoxide (P,O,) 
(Middle East Economic Digest, 2004b). 


Mineral Fuels 


Natural Gas.—Increased international interest in the 
development of natural gas resources has resulted in more 
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natural gas exploration in the Middle East. Recent offshore 
exploration in the Mediterranean Sea and the Persian Gulf and 
onshore exploration in several nations successfully delineated 
natural gas resources. Hydrocarbon exploration also was 
proposed for the Black Sea offshore Turkey. By 2009, the 
continued development of offshore natural gas resources in Iran, 
Israel, and Qatar and onshore gas resources in Saudi Arabia, 
Turkey, and Yemen was expected to increase annual natural gas 
production in the region by more than 60%. 

In 2003, production began at the Tabnak gasfield in Iran, and 
development of the offshore South Pars gasfield continued with 
the official commissioning of Phases 2 and 3 of the 15-phase 
South Pars development program. Most of the development of 
the South Pars Field, which was an extension of Qatar’s North 
Field, was expected to be completed by 2009. 

Off the Israeli coast, natural gas production from the Mari- 

B Field began in late 2003. Kuwait agreed to import from 8 
billion to 10 billion cubic meters per year of natural gas from 
Iran, which would supplement the 8 billion to 15 billion cubic 
meters per year of natural gas that Kuwait previously had agreed 
to pipe in from Qatar. In addition to the natural gas pipeline to 
Kuwait, other pipelines to move gas from Qatar’s North Field 
were proposed to be built to Oman, Pakistan, and the United 
Arab Emirates. Also in Qatar, the joint venture of Oryx GTL 
Ltd. and Qatar Petroleum began construction of the first of 
several proposed natural-gas-to-liquids plants. Qatar Liquefied 
Natural Gas Co. Ltd. and Ras Laffan Liquefied Natural Gas Co. 
Ltd., which operated five LNG trains, proposed building several 
additional LNG trains by 2009. 

In 2003, the Government of Saudi Arabia cancelled 
negotiations for natural gas ventures that had been offered 
to international oil companies under the Saudi Gas Initiative 
Project; parts of the project, however, were put up for bid 
later in the year. In Turkey, new natural gas reservoirs were 
discovered in the onshore Adatepe and Cayirdere Fields. The 
Cayirdere Field was brought online at yearend. The long- 
proposed Yemen LNG plant was expected to be operational by 
2009. Until the LNG plant is online, most of the natural gas 
produced in Yemen will continue to be reinjected. 

Petroleum.—The start of the military action in Iraq 
temporarily curtailed oil production in the northern Persian 
Gulf region, but Iraq’s neighbors quickly resumed production. 
Resumption of crude oil production in Iraq was delayed 
repeatedly by the sabotage of the oil pipelines, especially the 
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northern pipeline to Turkey. The military conflict also adversely 
affected regional oil shipments. Saudi Arabia responded to the 
regional decline in crude oil production with a 38% increase in 
production compared with that of 2002. 


Trade Review 


The Middle East region was a major supplier of crude oil 
and natural gas to Asia and crude oil to the United States. The 
region supplied about 25% of the 3.5 billion barrels (Gbbl) of 
crude oil that the United States imported in 2003 compared 
with 2002 when the region accounted for about 24% of total 
crude oil imports of nearly 3.3 Gbbl. Saudi Arabia, which was 
the leading supplier of crude oil to the United States, provided 
about 630 million barrels (Mbbl), or about 18% of U.S. crude 
oil imports. Iraq, with exports of about 175 Mbbl to the United 
States, remained in sixth place on the list of the leading crude oil 
suppliers to the United States in 2003. Kuwait, which was the 
source of nearly 76 Mbbi of crude oil, was ninth on the list (U.S. 
Energy Information Administration, 2005a). 
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TABLE 1 


MIDDLE EAST: 2003 AREAL EXTENT AND ESTIMATED POPULATION 


Country 

Bahrain 
Cyprus 
Iran 
Iraq 
Israel 
Jordan 
Kuwait 
Lebanon 
Oman 
Qatar 
Saudi Arabia 
Syria 
Turkey 
United Arab Emirates 
Yemen 

Total 
United States 
World 


Area Estimated population 
(square kilometers) (millions) 

665 0.7 

9,250 0.8 

1,648,000 66.4 

437,072 24.7 

26,990 10.1 

92,300 5.3 

17,820 2.4 

10,400 4.5 

212,460 2.6 

11,437 0.6 

1,960,582 22.5 

185,180 17.4 

780,580 70.7 

82,880 4.0 

527,970 19.2 

6,003,586 251.8 

9,631,418 290.8 

510,072,000,000 6,300 


Source of area data: U.S. Central Intelligence Agency, World Factbook 2004. 
Source of population data: World Bank Group, World Development Indicators Database, April 2005. 
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TABLE 2 
MIDDLE EAST: GROSS DOMESTIC PRODUCT IN 2003 


Estimated Estimated Real GDP 
GDP” GDP annual percentage 
Country (billions) per capita’ change” 

Bahrain $12.6 $16,722 5.7 
Cyprus 15 18,464 2.0 
Iran 463 6,897 6.6 
Iraq 38 4 1,500 218" 
Israel 134 20,782 1.3 
Jordan 23 4,108 3.2 
Kuwait 35 13,747 10.1 
Lebanon 20 5,480 3.0 
Oman 36 15,431 1.4 
Qatar 19 25,214 3.3 
Saudi Arabia 271 11,849 72 
Syria 63 3,585 2.6 
Turkey 462 6,646 5.8 
United Arab Emirates 82 20,216 7.0 
Yemen 17 690 3:2 

Total 1,689 6,708 2.7 
United States 10,626 36,519 3.0 
World 50,431 8,005 3.0 
'Gross domestic product (GDP) based on purchasing-power-parity valuation of country GDP. 
Source: International Monetary Fund, World Economic Outlook Database, September 2004. 
*Table data compiled April 1, 2005; may be different than what is presented in individual country chapters. 
‘Source: U.S. Central Intelligence Agency, World Factbook 2004. 

TABLE 3 
SELECTED MIDDLE EAST EXPLORATION ACTIVITY IN 2003 
Country Type Prospect Commodity Companies Resource notes” Exploration notes’ 
Turkey F Kazan Soda ash Riotur Madencilik A.S. 607 million metric tons with Previous extensive drill 
(Rio Tinto plc) an average grade of 31% trona program 


'F--Feasibility work ongoing/completed. 


Resources reported where available based on data from various public sources. Data were not verified by the U.S. Geological Survey. 


*Extensive defined as greater than 10,000 meters of drilling.’ 
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TABLE 5 


MIDDLE EAST: HISTORIC AND PROJECTED BAUXITE MINE PRODUCTION, 1990-2009 


Country 
Iran 
Turkey 
Total 


(Metric tons) 


TABLE 6 


1995 2000 2003 
148,000 400,000 450,000 
232,278 458,537 364,306 
380,000 860,000 814,000 


2005 


500,000 
300,000 
800,000 
“Estimated; estimated data are rounded to no more than three significant digits; may not add to totals shown. 


MIDDLE EAST: HISTORIC AND PROJECTED ALUMINUM PRODUCTION, 1990-2009 


Country 
Bahrain‘ 
Iran 
Turkey 


United Arab Emirates 


Total 


(Metric tons) 


1995 2000 
450,709 509,308 
119,400 140,000 

61,514 61,000 
247,400 470,000 
879,000 1,180,000 


2003 
531,991 
170,000 

63,000 
560,000 
1,320,000 


2005° 
535,000 
170,000 
75,000 
700,000 
1,460,000 


“Estimated; estimated data are rounded to no more than three significant digits; may not add to totals shown. 


1 : : 
May include some secondary aluminum produced from used beverage cans. 


TABLE 7 


MIDDLE EAST: HISTORIC AND PROJECTED COPPER MINE PRODUCTION, 1990-2009! 


(Thousand metric tons, metal content of ore) 


1995 2000 


Country 
Cyprus 
Iran 
Oman 
Saudi Arabia 
Turkey 
Total 


0 11 
120 138 
l 
40 76 
161 226 


2003 


45 
215 


260 


“Estimated; estimated data are rounded to no more than three significant digits; may not add to totals shown. -- Negligible or 


no production. 


‘Copper content of mined ore (gross weight). 


MIDDLE EAST: HISTORIC AND PROJECTED REFINED COPPER METAL PRODUCTION, 1990-2009" 


Country 


C yprus” 


Iran 
Oman 


Turkey 
Total 


'May include secondary. 
*Electrowon. 
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TABLE 8 


(Metric tons) 


2007° 2009° 
550,000 $50,000 
300,000 300,000 
850,000 850,000 
2007° 2009° 
850,000 1,000,000 
200,000 220,000 
110,000 110,000 
780,000 780,000 
1,940,000 2,110,000 
2007° 2009° 
5 an 
260 260 
10 2 
-- l 
45 45 
320 310 


1995 


90,400 
33,900 
100,300 


225,000 


2000 
5,197 
132,000 
24,281 
64,100 
226,000 


2003 
2,992 
134,632 
17,000 
45,000 
215,000 


2005° 
2,000 


235,000 
20,000 
50,000 

300,000 


2007° 
1,000 
260,000 
30,000 
80,000 
350,000 


2009° 


260,000 
30,000 
50,000 

320,000 

“Estimated; estimated data are rounded to no more than three significant digits; may not add to totals shown. -- Negligible or no production. 
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TABLE 9 


MIDDLE EAST: HISTORIC AND PROJECTED GOLD MINE PRODUCTION, 1990-2009 


(Kilograms, metal content of ore) 


1995 


2000 


2003 


Country 


630 
591 
8,080 
1,200 
10,500 


765 
551 
3,800 
500 
5,620 


500 

4 
8,769 
2,350 
11,600 


7,000 
2,000 
9,600 


9,000 
3,000 
13,000 


9,000 
3,000 
13,000 


“Estimated; estimated data are rounded to no more than three significant digits; may not add to totals shown. -- Negligible or no 


TABLE 10 


MIDDLE EAST: HISTORIC AND PROJECTED IRON ORE MINE PRODUCTION, 1990-2009 


1990 


(Thousand metric tons, metal content of ore) 


2003 


2005° 


2007° 


2009° 


1995 2000 


1990 
Iran 500 
Oman 54 
Saudi Arabia 3,540 
Turkey 1,010 
Total 5,100 
production. 
Country Average grade 
Iran 49% 
Turkey 53% 
Total 


1,800 
2,690 
4,490 


4,500 
2,750 
7,250 


6,100 
2,200 
8,300 


7,200 
2,100 
9,300 


8,000 
2,500 
11,000 


“Estimated; estimated data are rounded to no more than three significant digits; may not add to totals shown. 


Pig iron 
Sub total 
Iraq, DRI! 
Qatar, DRI’ 
Saudi Arabia, DRI! 
Turkey, pig iron 
Total 


1990 


264,000 
1,270,000 
1,534,000 

170,000 

580,000 
1,090,000 
4,830,000 
8,200,000 


1995 


3,301,000 
1,532,000 
4,833,000 

622,000 
2,129,000 

330,070 
7,910,000 


TABLE 11 


(Metric tons) 


2000 


4,740,000 
2,200,000 
6,940,000 
620,962 
3,090,000 
300,000 
11,000,000 


2003 


5,620,000 
2,300,000 
7,920,000 
780,000 
3,290,000 
181,080 
12,200,000 


MIDDLE EAST: HISTORIC AND PROJECTED IRON PRODUCTION, 1990-2009 


2005° 


5,650,000 
2,500,000 
8,150,000 
800,000 
3,300,000 
150,000 
12,400,000 


10,000 
2,500 
13,000 


2007° 


5,700,000 
2,500,000 
8,200,000 
800,000 
5,000,000 
150,000 
14,200,000 


12,000 
2,500 
15,000 


2009° 


5,700,000 
2,500,000 
8,200,000 
2,000,000 
5,000,000 
150,000 
15,400,000 


“Estimated; estimated data are rounded to no more than three significant digits; may not add to totals shown. -- Negligible or no production. 


— . 
Direct-reduced iron. 
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Country 
Iran 
Iraq 
Israel 
Jordan 
Qatar 
Saudi Arabia 
Syria 
Turkey 


United Arab Emirates 


Total 


“Estimated; estimated data are rounded to no more than three significant digits; may not add to totals shown. -- Negligible or no 


production. 


Country 
Iran 
Saudi Arabia 
Turkey 
Yemen 
Total 


“Estimated; estimated data are rounded to no more than three significant digits; may not add to totals shown. -- Negligible or no 


production. 


MIDDLE EAST: HISTORIC AND PROJECTED PRIMARY REFINED LEAD PRODUCTION, 1990-2009 


Country 
Iran 
Turkey 
Total 


“Estimated; estimated data are rounded to no more than three significant digits; may not add to totals shown. -- Negligible or no production. 


MIDDLE EAST: HISTORIC AND PROJECTED SECONDARY REFINED LEAD PRODUCTION, 1990-2009 


MIDDLE EAST: HISTORIC AND PROJECTED STEEL PRODUCTION, 1990-2009 


580 
1,833 
76 
9,322 


13,700 


1990 
11,000 
250 
18,000 


29,300 


1990 


5,400 
5,400 


1995 
4,696 
300 
200 
30 
614 
2,451 
70 
12,744 


21,100 


TABLE 12 


(Thousand metric tons) 


2000 
6,600 
50 

270 

30 

744 
2,973 
70 
14,325 
70 
25,100 


TABLE 13 


30 
1,054 
3,944 

70 

17,644 

50 

30,800 


(Metric tons, metal content of ore) 


1995 
15,900 
50 
10,376 


26,300 


1995 
4,000 
2,000 
6,000 


2000 
15,000 
50 
17,270 


32,300 


TABLE 14 


(Metric tons) 


2000 
15,000 


15,000 


TABLE 15 


(Metric tons) 


2003 
8,000 
60 
17,500 


25,600 


2003 
12,000 


12,000 


30 
1,200 
4,000 

70 

17,700 

70 

33,200 


2005° 

15,000 
10 

18,000 


33,000 


2005° 
12,000 


12,000 


30 
1,200 
5,200 

70 

17,700 

70 

39,000 


MIDDLE EAST: HISTORIC AND PROJECTED LEAD MINE PRODUCTION, 1990-2009 


2007° 
15,000 
50 
18,000 
2,000 
35,000 


2007" 
12,000 


12,000 


2009° 
14,500 
30 

150 

30 
1,500 
5,200 
70 
18,000 
70 
40,000 


2009° 
100,000 
50 
18,000 
8,000 
130,000 


2009° 
12,000 


12,000 


Country’ 1990 1995 2000 2003 2005° 2007° 2009° 

Iran 10,000 41,200 35,000 38,000 38,000 38,000 38,000 
Israel st 8,200 13,000 25,000 25,000 25,000 25,000 
Turkey 3,600 2,000 4,000 6,000 6,000 6,000 6,000 
Total 13,600 51,400 53,000 69,000 69,000 69,000 69,000 


“Estimated; estimated data are rounded to no more than three significant digits; may not add to totals shown. -- Negligible or no 


production. 


'In addition to the countries listed, Saudi Arabia also produces secondary lead, but information is inadequate to estimate production. 
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TABLE 16 
MIDDLE EAST: HISTORIC AND PROJECTED NICKEL PRODUCTION, 1990-2009 


(Metric tons, metal content of ore) 


Country 1990 1995 2000 2003 2005° 2007° 2009* 
Turkey -- -- -- 640 3,000 15,000 15,000 
Total -- -- -- 640 3,000 15,000 15,000 


“Estimated; estimated data and totals are rounded to no more than three significant digits; may not add to totals shown. -- Negligible 
or no production. 


TABLE 17 
MIDDLE EAST: HISTORIC AND PROJECTED SILVER MINE PRODUCTION, 1990-2009 


(Kilograms, metal content of ore) 


Country 1990 1995 2000 2003 2005° 2007° 2009° 
Iran 38,000 60,000 22,000 23,000 23,000 25,000 150,000 
Oman 3,000 100 4,894 -- -- -- -- 
Saudi Arabia 16,200 16,900 9,300 13,000 10,000 13,000 13,000 
Turkey 52,500 70,000 110,000 794,998 120,000 120,000 120,000 
Yemen -- -- -- -- -- 5,000 25,000 
Total 110,000 147,000 146,000 831,000 630,000 650,000 790,000 
“Estimated; estimated data are rounded to no more than three significant digits; may not add to totals shown. -- Negligible or no production. 
TABLE 18 


MIDDLE EAST: HISTORIC AND PROJECTED ZINC MINE PRODUCTION, 1990-2009 


(Metric tons, metal content of ore) 


Country 1990 1995 2000 2003 2005° 2007° 2009° 

Iran 29,000 145,100 90,000 120,000 125,000 125,000 300,000 
Saudi Arabia 2,470 500 3,000 3,000 -- 2,000 3,000 
Turkey 39,000 9,118 39 34 50 60 60 
Yemen -- -- -- -- -- 10,000 36,000 
Total 70,500 155,000 93,000 123,000 125,000 140,000 340,000 


“Estimated; estimated data are rounded to no more than three significant digits; may not add to totals shown. -- Negligible or no production. 


TABLE 19 
MIDDLE EAST: HISTORIC AND PROJECTED ZINC METAL PRODUCTION, 1990-2009 


(Metric tons) 


Country 1990 1995 2000 2003 2005° 2007° 2009° 
Iran -- -- 49,000 100,000 125,000 125,000 225,000 
Saudi Arabia -- -- -- -- -- -- -- 
Turkey 21,100 17,050 -- -- -- -- -- 
Total 21,100 17,100 49,000 100,000 125,000 125,000 225,000 
“Estimated; estimated data are rounded to no more than three significant digits; may not add to totals shown. -- Negligible or no 
production. 
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TABLE 20 
MIDDLE EAST: HISTORIC AND PROJECTED PHOSPHATE ROCK PRODUCTION, 1990-2009 


(Thousand metric tons, PO, content of ore) 


“Estimated; estimated data are rounded to no more than three significant digits; may not add to totals shown. -- Negligible or 


no production. 


'Most produced natural gas in Yemen was stripped of liquids and reinjected. 
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Country 1990 1995 2000 2003 2005° 2007° 2009° 
Iraq 270 300 200 10 100 200 300 
Israel 1,104 1,264 1,305 1,020 1,020 1,020 1,020 
Jordan 2,010 1,655 1,824 2,230 2,300 2,450 2,500 
Saudi Arabia -- -- -- -- -- -- 1,400 
Syria 511 477 646 725 870 850 850 

Total 3,900 3,700 3,980 399 4,380 4,600 4,800 
“Estimated; estimated data are rounded to no more than three significant digits; may not add to totals shown. -- Negligible or no 
production. 

TABLE 21 
MIDDLE EAST: HISTORIC AND PROJECTED SALABLE COAL PRODUCTION, 1990-2009! 
(Thousand metric tons) 

Country 1990 1995 2000 2003 2005° 2007, ——«2009° 
Iran 1,440 1,640 1,815 2,050 2,500 2,500 3,000 
Turkey 52,530 59,408 64,645 46,839 45,000 45,000 40,000 

Total 54,000 61,000 66,500 48,900 47,500 47,500 43,000 
“Estimated; estimated data are rounded to no more than three significant digits; may not add to totals shown. 
‘Includes anthracite, bituminous, and lignite. 
TABLE 22 
MIDDLE EAST: HISTORIC AND PROJECTED NATURAL GAS PRODUCTION, 1990-2009 
(Million cubic meters, dry gas) 

Country 1990 1995 2000 2003 2005° 2007° 2009° 
Bahrain 7 6,000 7,205 8,966 9,500 9,500 9,500 8,000 
Iran 23,800 36,600 57,800 65,000 100,000 125,000 135,000 
Iraq 4,200 3,000 3,000 1,500 3,000 3,000 3,000 
Israel 40 21 10 8 720 720 700 
Jordan -- 30 287 310 540 540 540 
Kuwait 5,200 9,280 9,600 8,800 9,500 9,500 10,000 
Oman 3,000 3,015 12,020 14,000 15,000 15,000 15,000 
Qatar 6,090 13,600 26,141 30,000 35,000 60,000 80,000 
Saudi Arabia 30,800 38,030 54,623 67,000 70,000 75,000 85,000 
Syria 1,200 2,900 3,886 6,000 6,900 12,800 12,800 
Turkey 212 182 612 276 400 500 500 
United Arab Emirates 23,800 31,320 39,800 45,000 45,000 45,000 45,000 
Yemen’ -- -- -- l l 1] 12,000 

Total 104,000 145,000 217,000 247,000 300,000 360,000 410,000 


35.11 


35.12 


TABLE 23 


MIDDLE EAST: HISTORIC AND PROJECTED CRUDE PETROLEUM (INCLUDING CONDENSATE) PRODUCTION, 1990-2009 


Country 1990 

Bahrain 15,900 
Iran 1,130,000 
Iraq 745,000 
Israel 94 
Jordan 116 
Kuwait 428,000 
Oman 250,000 
Qatar 148,044 
Saudi Arabia 2,350,000 
Syria 140,000 
Turkey 26,600 
United Arab Emirates 773,000 
Yemen 73,000 
Total 6,080,000 


“Estimated; estimated data are rounded to no more than three significant digits; may not add to totals shown. 


1995 
14,468 
1,329,700 
205,000 
36 

20 
752,265 
311,300 
142,300 
3,004,300 
222,650 
24,124 
800,500 
125,925 
6,930,000 


(Thousand 42-gallon barrels) 


2000 2003 
13,766 13,720 
1,360,000 1,410,000 
937,000 490,000 
31 22 

15 15 
766,000 817,000 
353,000 300,000 
231,000 274,000 
2,962,000 3,583,000 
199,843 192,720 
19,783 17,000 
815,000 920,000 
167,000 157,000 
7,820,000 8,170,000 
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2005° 
13,500 
1,450,000 
600,000 
25 

15 
800,000 
350,000 
270,000 
3,300,000 
193,000 
15,000 
900,000 
170,000 
8,100,000 


2007° 
13,500 
1,500,000 
800,000 
25 

15 
800,000 
350,000 
270,000 
3,500,000 
210,000 
15,000 
1,000,000 
170,000 
8,600,000 


2009° 
13,000 
1,600,000 
900,000 
20 

15 
800,000 
350,000 
270,000 
3,500,000 
210,000 
15,000 
1,000,000 
170,000 
8,800,000 


THE MINERAL INDUSTRY OF BAHRAIN 
By Philip M. Mobbs 


About 22 islands comprise the Kingdom of Bahrain. The 
archipelago, which is located in the Gulf of Bahrain between 
Qatar and Saudi Arabia, has a total land area of about 665 
square kilometers and supported a population of more than 
689,000. Of the total population, 33% was employed, and 28% 
was younger than 15. In 2003, the gross domestic product 
(GDP) based on purchasing power parity was estimated to 
be about $12.61 billion! and the GDP per capita based on 
purchasing power parity was estimated to have increased to 
$16,722 (Bahrain Monetary Agency, 2004a, p. 6-7; International 
Monetary Fund, 200487). 

Revenue associated with the production of crude oil formed 
an integral segment of the economies of the countries of the 
Arabian Peninsula, which included Bahrain. In 2003, the oil 
sector accounted for about 15.7% of Bahrain’s real GDP and oil 
revenues accounted for about 73% of Government income. In 
Bahrain, the aluminum sector also figured prominently in the 
country’s mineral economy (Bahrain Monetary Agency, 2004b, 
p. 5-6). 


Trade 


Of the country’s total export earnings in 2003 of about $6.6 
billion, Bahraini exports of crude oil and refined petroleum 
products were valued at about $4.7 billion. In 2002, oil exports 
were valued at about $4 billion; other mineral exports included 
base metals (valued at about $911 million), urea ($64 million), 
and methanol ($44 million). In 2002, total national imports 
were valued at about $5.39 billion (Bahrain Monetary Agency, 
2004c, p. 30; Kingdom of Bahrain, 20048). 


Commodity Review 


Metals 


Aluminum.—Aluminium Bahrain B.S.C. (ALBA) began 
construction of a fifth aluminum potline at Sitra in 2003; 
completion was scheduled for 2005. The $1.7 billion 336-pot 
line 5 would have a nominal capacity of 307,000 metric tons 
per year (t/yr). ALBA also installed a $23 million flue-gas- 
desulfurization plant at the 450,000-t/yr coke-calciner plant 
and proposed to add 24 pots to the aluminum smelter’s line 4. 
When completed, the 23,000-t/yr expansion of line 4 would 


'Where necessary, values have been converted from Bahraini dinars (BhD) to 
U.S. dollars (US$) at the rate of BhD0.377=US$1.00. 

References that include a section mark (§) are found in the Internet 
References Cited section. 
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increase the plant’s total smelting capacity to 850,000 t/yr. A 
307,000-t/yr line 6 also was under consideration. In September, 
Alcoa Inc. signed a memorandum of understanding with the 
Government of Bahrain that would allow Alcoa to acquire 26% 
equity interest in ALBA (Middle East North Africa Financial 
Network, Inc., 2003§; Reuters, 2003§; Aluminium Bahrain 
B.S.C., 2004a§, b§). 


Mineral Fuels 


Petroleum.—Crude oil production from the Ahwali Field 
(also known as the Bahrain Field) dropped in 2003 to 13.7 
million barrels (Mbbl) compared with 13.8 Mbbl in 2002, and 
was augmented by 73.8 Mbbl from Bahrain Petroleum Co. 
B.S.C. (Closed)’s (Bapco) Abu Sa’afa Field, which was offshore 
Saudi Arabia. Bahrain exported the production from the Abu 
Sa’afa Field. In June, the Governments of Bahrain and Saudi 
Arabia agreed to fund a $1.2 billion expansion of the Abu Sa’afa 
Field to 300,000 barrels per day (bb/d) from about 200,000 
bbl/d. Bahrain would retain the night to sell one-half of the 
increased production from the field (ABQ Zawya Ltd., 20038). 
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TABLE 1 


BAHRAIN: PRODUCTION OF MINERAL COMMODITIES! 


Commodity” 1999 2000 2001 2002 2003° 
Aluminum, smelter output, primary metal 502,663 509,038 522,749 ' 518,924 531,991 3 
Cement 156,100 88,806 88,700 66,986 70,000 
Gas, natural: 
Gross million cubic meters 11,470 11,500 ° 12,018 12,154 12,305 ° 
Dry do. 8,789 8,966 9,285 9,429 9,500 
Methanol 421,946 370,000 412,122 405,763 410,000 
Natural gas plant liquids: 
Propane thousand 42-gallon barrels 1,144 1,055 1,058 1,099 1,100 
Butane do. 1,005 955 968 961 960 
Naphtha do. 1,683 1,626 1,598 1,610 1,600 
Nitrogen, N content of ammonia 369,500 349,900 372,000 377,400 311,900 
Petroleum: 
Crude thousand 42-gallon barrels 13,670 13,766 13,656 13,800 13,720 ° 
Refinery products: 
Liquefied petroleum gas do. 335 346 353 350 © 350 
Gasoline do. 6,756 7,090 6,182 6,500 ° 7,000 
Jet fuel do. 9,520 9,450 * 15,497 16,000 ° 16,000 
Kerosene do. 9,000 ° 9,000 ° 2,777 3,000 * 5,000 
Distillate fuel oil do. 30,000 ° 21,278 17,188 18,000 ° 20,000 
Residual fuel oil do. 22,066 29,000 25,000 ° 26,000 ° 29,000 
Other® do. 16,700 17,600 * 21,000 ' 21,200 ** 15,000 
Total’ do. 94,400 93,737 ' 87,765 ' 91,122 ° 92,350 ? 
Sulfur 66,500 * 61,590 67,480 67,381 67,500 
“Estimated; estimated data are rounded to no more than three significant digits and may not add to totals shown. ‘Revised. 


'Table includes data available through September 27, 2004. 


"In addition, iron ore was pelleted and exported for use by direct reduction plants. Pellets were produced from imported iron ore. 


has been produced from locally produced ammonia. 
*Reported figure. 
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(Metric tons unless otherwise specified) 
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Since 1998, granular urea 


THE MINERAL INDUSTRY OF CYPRUS 
By Philip M. Mobbs 


The mineral industry of Cyprus' was dominated by the 
production of bentonite, cement, copper, refined petroleum 
products, sand and gravel, and stone. Other mineral 
commodities produced included common clay and gypsum for 
local use and gypsum, ocher, and umber for export. Additional 
mineral-based processing activity on Cyprus included an 
aluminum extrusion plant, bronze and iron foundries, and plaster 
plants. In northern Cyprus, the mineral industry was dominated 
by the production of construction aggregates and stone. 

In 2003, Cyprus’ nominal gross domestic product (GDP) was 
estimated to be $12.8 billion’ (International Monetary Fund, 
200487). In 2002 (the last year for which data were available), 
the nominal GDP in northern Cyprus was $941 million; mining 
and quarrying accounted for a minor segment of the GDP (about 
0.3% in the north and the south) and the labor force (about 1% 
in the north and 0.2% in the south) (Deputy Prime Ministry and 
Ministry of Foreign Affairs, 2002a§). In 2003, the Republic of 
Cyprus’ population was estimated to be about 776,000 and the 
Turkish Cypriot population was estimated to be about 210,000 
(Deputy Prime Ministry and Ministry of Foreign Affairs, 
2002b8). 

The island had an area of 9,250 square kilometers (km?) of 
which 3,355 km? was in the Turkish Cypriot area (U.S. Central 
Intelligence Agency, 2004§). The United Nations promoted a 
unification plan to join the two states, which had been separated 
since 1974. Border crossing checkpoints between the north 
and south were opened in 2003. A referendum on unification 
was scheduled for early in 2004. In July 2003, the Republic of 
Cyprus ratified an Accession Treaty with the European Union 
and, regardless of the outcome of the unification referendum, 
was scheduled to become a member of the European Union 
(EU) on May 1, 2004. 


Trade 


In 2003, domestic exports [excluding exports to ships and 
aircraft (shipstores)] were valued at approximately $208 million. 
Of this amount, exports of minerals and mineral products were 
valued at approximately $10 million compared with 2002 
when domestic exports (excluding shipstores) were valued at 
$365 million and mineral and mineral product exports were 
valued at $17 million. A significant segment of the decline of 
mineral exports 1n 2003 was associated with the drop in copper 


‘Unless specifically stated, all data in this chapter are for the Republic of 
Cyprus in southern Cyprus because data related to the Turkish-controlled areas 
of northern Cyprus are sparse or unavailable. 

*Where necessary, values have been converted from Cypriot pounds 
to U.S. dollars at the average rate of Cy,0.515=US$1.00 for 2003 and 
Cy,0.6040=US$1.00 for 2002 and from Turkish lira to U.S. dollars at the 
average rate of TL1,542,022=US$1.00 for 2002. 

References that include a section mark (§) are found in the Internet 
References Cited section. 
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production. Imports of mineral fuels for local consumption or 
refining were valued at about $348 million in 2003 (Statistical 
Service of Cyprus, 20048). 


Commodity Review 


Metals 


Copper, Gold, and Zine.—By midyear, Eastern 
Mediterranean Minerals Ltd. of Cyprus (EMM), which 
was a joint venture of Oxiana Europe Ltd. of the Channel 
Islands (60%) and Hellenic Mining Co. of Cyprus (40%), had 
drilled 10 holes (a total of 1,660 meters) on the Kaledhra, the 
Kallikadhes, the Kreadis West, and the Petra East prospects 
in the Troodos Complex. In September 2003, Oxiana Europe 
increased its interest in the EMM joint venture to 95%; Hellenic 
Mining retained a 5% interest in the joint venture. Results 
from the Kaledhra and the Kreadis West were sufficient to 
end exploration on the prospects. The Kallikadhes prospect 
was intriguing enough for the company to drill an additional 
five holes late in the year; EMM, however, reported that 
results of the followup drill program were disappointing. The 
company also continued to reprocess historical geophysical 
data, especially in the Kalavasos and the Klirou districts, and 
contracted for the development of a geographic information 
systems database with the British Geological Survey. Additional 
drilling and geophysical surveys were planned for 2004 (Mining 
Journal, 2003; Oxiana Ltd., 2004, p. 24). 


Industrial Minerals 


Cement.—In October, Holcim (Liban) S.A.L. of Lebanon 
acquired Bogaz Endustri ve Madencilik, which operated a 
150,000-metric-ton-per-year-capacity clinker grinding mill in 
northern Cyprus near Famagusta. Holcim reported that the plant 
delivered 125,000 metric tons of cement in 2002 (Holcim Ltd., 
2003). 


Mineral Fuels 


Natural Gas and Petroleum.—In November 2003, the 
Electricity Authority of Cyprus, which planned to switch 
to burning natural gas instead of residual fuel oil by 2006, 
postponed the construction of a planned liquefied natural gas 
terminal. In June 2003, faced with the costs associated with 
the upgrade of the country’s petroleum refinery at Larnaca to 
EU sulfur-free fuel standards, the Government announced its 
intention to cancel the planned upgrade, to close the country’s 
petroleum refinery and associated sulfur recovery facilities in 
2004, and to convert the refinery’s tank farm to a fuel import 
and storage center until 2010 when the facilities would be 
scrapped. 


Outlook 


In Cyprus, the value of ancient quarries as tourist attractions 
may eventually exceed the economic value of recovering the 
remaining ore and rock resources. Because of declining ore 
grades, Cypriot copper production from the Skouriotissa Mine 
has dropped. The lower ore grades and competition from 
lower cost imported copper could make continued operations 
economically unfeasible in the future. Cement demand is 
expected to soar in early 2004 propelled by the Government’s 
proposed housing and road construction programs. Domestic 
and foreign demand for Cypriot industrial minerals, such 
as clay, gypsum, sand and gravel, and stone, is expected to 
remain strong. By mid-2004, the island’s lack of hydroelectric 
potential and mineral fuels production will make Cyprus wholly 
dependent on imported coal, crude oil, and petroleum products. 
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Telephone: +357-22602129 
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TABLE 1 
CYPRUS: PRODUCTION OF MINERAL COMMODITIES''”*? 


(Thousand metric tons unless otherwise specified) 


Commodity 1999 2000 2001 2002 2003? 
Cement, hydraulic 1,157 1,398 1,369 1,438 ' 1,637 
Clays: 
Bentonite metric tons 138,853 167,500 126,600 128,400 ' 144,859 
Other: 
For brick and tile manufacture 350 285 300 350 350 * 
For cement manufacture 360 450 440 480 ' 550 
Total 710 735 740 830 ' 830 ° 
Copper, refined metric tons 5,004 5,197 5,176 3,695 ° 2,552 
Gypsum, crude’ do. 181,546 260,000 250,000 295,000 ' 300,000 
Lime, hydrated do. 6,000 6,800 9,400 12,190 ° 13,370 
Petroleum refinery products:” 
Liquefied petroleum gases thousand 42-gallon barrels 393 345 359 378 330 
Gasoline do. 1,263 1,289 1,277 1,313 1,242 
Kerosene and jet fuel do. 238 285 288 281 301 
Distillate fuel oil do. 3,069 3,027 2,911 2,704 2,437 
Residual fuel oil do. 3,292 3,274 3,156 2,914 2,411 
Asphalt and bitumen do. 206 207 239 217 194 
Other do. 22 16 19 17 -- 
Total do. 8,482 8,443 8,248 7,824 6,916 
Stone, sand, gravel: 
Limestone, crushed (Havara) 2,000 1,800 1,500 2,000 * 1,000 
Marble Zz 2 2 2 pies 
Marl, for cement production 1,600 1,800 1,780 1,950 * 2,200 
Sand and gravel’ 8,500 8,800 9,300 10,500 ‘ 10,700 
Building stone’ 63 80 55 80 103 © 
Sulfur® metric tons 1,400 1,400 1,400 1,300 ' 1,300 ° 
Umber do. 9,169 7,500 4,800 * 5,500 ' 5,500 


“Estimated; estimated data are rounded to no more than three significant digits. "Preliminary. ‘Revised. 

'Table includes data available through July 16, 2004. 

Small quantities of the mineral pigments ocher and terra verte are mined intermittently. Mineral production data from the northern Turkish-occupied 
section of the country and production of secondary metals from scrap are not included in this table because available information is inadequate to make 
estimates of output. 

*Sources of data include company annual reports, the Mines Service, and the Statistical Service of Cyprus. 


‘About 4,000 metric tons per year of gypsum was calcined. 
*Petroleum refinery products are rounded to the nearest thousand barrels; may not add to totals shown. 


“Includes crushed aggregate. 


"Includes crude, semifinished, and worked stone. 
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THE MINERAL INDUSTRY OF IRAN 
By Philip M. Mobbs 


The hydrocarbon sector, which included natural gas and oil 
production, crude oil refining, and hydrocarbon distribution, 
was a Significant factor in the Iranian economy and accounted 
for 60% of Government revenue and almost 12% of the gross 
domestic product (GDP) at constant prices. In 2003, the 
GDP based on purchasing power parity was estimated by the 
International Monetary Fund (2004§') to be more than $463 
billion and the GDP per capita based on purchasing power 
parity, to be about $6,900. The International Monetary Fund 
also reported that real GDP increased by about 6.6% in 2003 and 
revised the 2002 increase to 7.5%. In 2003, Iranian petroleum 
production averaged about 3.9 million barrels per day (MbbI/d), 
and according to the U.S. Energy Information Administration 
(2004), Iran was the world’s fourth leading producer of crude oil 
after Saudi Arabia, Russia, and the United States. 


Trade 


In 2003, total Iranian exports were valued at more than $28.2 
billion, of which hydrocarbon exports were valued at about $23 
billion. Crude oil exports averaged more than 1.95 Mbbl/d and 
refined petroleum products, 265,000 barrels per day. Natural 
gas exports were about 1.3 billion cubic meters (Jbili and others, 
2004, p. 7, 13, 16). 

In September, the Ministry of Industries and Mines and 
the Tehran Stock Exchange inaugurated the Tehran Metals 
Exchange (TME). Aluminum, copper, steel, and zinc were 
traded on the TME. In October, Iran became the 165th state to 
join the Multilateral Investment Guarantee Agency. 


Structure of the Mineral Industry 


The overall management of the minerals sector was under 
the auspices of the Ministry of Industries and Mines. The 
Ministry’s authority covered all mining, smelting, and refining 
industries except the oil and gas segments, which were 
administered by the Ministry of Petroleum. The Geological 
Survey of Iran performed initial geologic and mineral 
exploration and evaluation of the mineral resources (except 
hydrocarbons). Most of the country’s active mines were 
privately owned, although the Government retained operational 
control of many of the larger companies in the minerals sector 
especially in the aluminum, ammonia, cement, coal, copper, iron 
and steel, natural gas and petroleum, salt, and sulfur sectors. 


Commodity Review 


Metals 


Aluminum.—In 2003, work on the planned expansion of 
Al Mahdi Aluminium Corp.’s 110,000-metric-ton-per-year (t/yr)- 


'References that include a section mark (§) are found in the Internet 
References Cited section. 
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Capacity smelter in Bandar Abbas continued. A two-stage 
capacity expansion in 55,000-t/yr increments was scheduled to 
come online in 2004 and 2005. Under study was an additional 
two-stage capacity expansion of 55,000-t/yr proposed for 
completion in 2007 and 2008, at which time the plant would 
have a total capacity of 330,000 t/yr. Aluminum also was 
produced at the Iran Aluminum Co.’s smelter in Arak and Badee 
Maftool Industries Co.’s 20,000-t/yr recycling plant in Kashan 
(Middle East Economic Digest, 2003b). 

Copper.—In 2003, construction of the Meiduk and the 
Songun copper mines and the copper smelter at Khatounabad 
continued. The expected commissioning of the Meiduk Mine 
and the copper smelter at Khatounabad in 2003 was rescheduled 
for late 2004. The Songun Mine was expected to be operational 
in 2005 (Tehran Kansar Co., 2004$). 

Gold.—Much of the gold recovered in Iran was a byproduct 
of state-owned National Iranian Copper Industries Co.’s Sar 
Cheshmeh copper complex operations. Additional gold was 
recovered from the Mouteh Mine and from gold placer mines in the 
Neyshabour area. The construction of the Zarshouran gold mine in 
West Azarbaijan Province was expected to be completed in 2004. 

Several gold exploration projects, which included Rio Tinto 
plc’s evaluation of the Dashkesan gold exploration project in 
Kurdestan Province, were underway. Zarcan Minerals Inc. of 
Canada sold its 80% interest in the Pouya Zarcan Agh Darreh 
Co. (PZA) joint venture to Naseem Commercial Brokerage 
LLC. IRAMCO Aluminum Raw Material Co. retained 20% 
interest in PZA, which continued to evaluate the Agh Darreh 
gold prospect in northwestern Iran. 

In addition to using locally produced gold, the 70,000 or 
so goldsmiths and jewelers in Iran processed gold imported 
primarily from Turkey and the United Arab Emirates. The 
Government’s Mines and Mineral Industries Development and 
Renovation Organization (IMIDRO) forecast that Iranian gold 
production would reach 2,200 kilograms (kg) by 2008 from 
about 500 kg in 2002. The Central Bank of Iran recommended 
that gold be exported as value-added finished products instead 
of as ingots (Iran Daily, 2003a§). 

Iron and Steel.—Chador Malu Mining and Industrial Co. [a 
subsidiary of state-owned National Iranian Steel Co. (NISCO)] 
expected the construction of the 3.4-million-metric-ton-per- 
year (Mt/yr)-capacity iron-ore-pelletizing plant at Ardakan to 
be completed in 2004. In 2003, Gol-e-Gohar Iron Ore Co. (a 
subsidiary of NISCO) awarded a construction contract for a 4- 
Mt/yr iron-ore-pelletizing plant at Sirjan, and operations were 
expected to begin in 2007. Gol-e-Gohar also requested bids on 
the construction of a plant to recover 350,000 t/yr of hematite 
from dry tailings and a plant to recover 220,000 t/yr from wet 
tailings (Middle East Economic Digest, 2003c, d; Outokumpu 
Oyj, 2004; ABB Ltd., undated§). 

Khuzestan Steel Co. (a subsidiary of NISCO) proposed to 
increase capacity of three of its Midrex direct-reduction iron 
(DRI) modules at its Ahwaz plant and to expand the capacity of 
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its steel plant to 3.2 Mt/yr from 1 Mt/yr. In 2003, there was a 
dispute between Midrex Technologies, Inc. of the United States 
and the Iranian Government concerning the technology used in 
Khuzestan Steel’s 800,000-t/yr-capacity DRI plant (Iran Daily, 
2003b8, f§). 

The 300,000-t/yr-capacity cast iron facility of the Meibod 
Steel Complex was inaugurated in 2003. Mobarekeh Steel Co. 
(a subsidiary of NISCO)started a 100,000-t/yr-capacity tinplate 
line; the plant was designed to be expanded to 200,000 t/yr. A 
150,000-t/yr-capacity tin plate line was proposed for a steel 
plant in Tabriz (Metal Bulletin, 2003a, b; Iran Daily, 2003d§; 
MESteel.com, 20048). 

Zinc.—In 2003, Mehdiabad Zinc Co. was registered as the 
operating company for the joint venture of state-owned Iranian 
Mining Procurement and Supply Co. (IMPSCO), Itok GmbH of 
Austria, and Union Capital Ltd. of Australia. The Government 
transferred its 50% interest in the Mehdiabad zinc project to 
IMPSCO, which was authorized to hold equity interest 1n a 
private Iranian company, from IMIDRO, which had managed 
the Government’s interest in the project since 2001. The joint 
venture completed and submitted an open pit mining plan and 
continued an infill diamond drill program and metallurgical 
testwork. 

A feasibility study for the proposed 100,000-t/yr-capacity 
Angouran zinc refinery was completed for Iran Zinc Mines 
Development Co. The plant would produce High Grade and 
Special High Grade zinc metal (Bateman Globe, 2003). 


Industrial Minerals 


Cement.—Faraz Firouzkuh Cement Co. awarded a $26.4 
million contract to FL Smidth A/S of Denmark for machinery 
and equipment for a new 3,300-metric-ton-per-day-capacity 
cement clinker plant. The Firouzkuh plant was expected 
to be operational in 2006. Smidth also was contracted to 
supply equipment for the renovation of Khazar Cement Co.’s 
facilities, where the installation of a cement mill, electrostatic 
precipitators, a raw mill, and upgraded kilns was expected 
to be completed in 2005, and for a new raw mill and cement 
mill at the Kermanshah plant of Gharb Cement Industries. In 
late 2003, Aybek Cement Co., which was owned by Fars and 
Khuzestan Cement Co., acquired 96% of the equity shares of 
Khuzestan Cement Co., which had been controlled by Ehdasse 
Sanat Co. (the cement holding company subsidiary of IMIDRO) 
(International Cement Review, 2004a-c; Middle East Economic 
Digest, 2003a). 

Phosphate Rock.—Iran Phosphate Co. operated a 40,000-t/yr 
dicalc1um phosphate plant in Semnan. Production was used 
domestically in animal feed (Davy Process Technology Ltd., 
20038). 


Mineral Fuels and Related Materials 


Natural Gas.—In 2003, Turkey requested renegotiation 
of the price of natural gas that it imported from Iran under a 
long-term contract. Gas exports had begun in 2001, but had 
been temporarily suspended by Turkey for part of 2002. Iran 


continued negotiations on the construction of an Iran-Pakistan 
natural gas pipeline and on gas exports to India and the United 
Arab Emirates. Iran also was involved in talks with Bulgaria 
and Romania on exporting natural gas to Europe and with 
Kuwait on the construction of an Iran-Kuwait gas pipeline. 
Construction continued on Iran Gas Trunkline 3 (also known 
as IGAT-3), which will connect the South Pars gas facilities at 
Bandar Assaluyeh to distribution facilities in northwest Iran. In 
addition to the natural gas pipelines, there were several other 
natural gas export projects under study; these included gas- 
to-liquids plants and liquefied natural gas trains (Middle East 
Economic Digest, 2004; Iran Daily, 2003e§). 

The joint venture of OJSC Gazprom of Russia, Petroliam 
Nasional Bhd. of Malaysia, and Total S.A. of France completed 
the development of 20 wells on two offshore platforms and 
transferred the South Pars Phases 2 and 3 projects to South 
Pars Gas Co. in 2003. Work on the South Pars Phase 1 project 
and Phases 4 to 14 projects continued. Also in 2003, initial 
production from the onshore Tabnak gasfield began. 

Petroleum.—The controversy concerning the development 
of the Azadegan Field continued. A consortium of Japanese 
companies, which included Inpex Corp., Japan National Oil 
Corp., Japan Petroleum Exploration Co., Ltd., and Tomen 
Corp., had been expected to sign a buyback contract to develop 
the field in March 2003, but diplomatic pressure by the United 
States delayed the project. State-owned National Iranian Oil 
Co. subsequently attempted to drum up interest in development 
of the giant oilfield near the Iraq border by inviting Asian and 
European oil companies to review existing exploration data on 
the field (Iran Daily, 2003c8). 

Preliminary reserve additions of 38 billion barrels were 
announced for three newly discovered onshore oilfields—the 
Ferdows, the Mound, and the Zagheh Fields (Gavin, 2003, 

p. 6). Additional coverage of the natural gas and petroleum 
industry of Iran is available from the U.S. Energy Information 
Administration (20048). 
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P.O. Box 13185-1491 
Tehran, Iran 
Ministry of Industries and Mines 
P.O. Box 1416 
No. 248 Somayyeh Ave. 
14155 Tehran, Iran 
Telephone: +(98) 21-836050 
Ministry of Petroleum 
P.O. Box 1863 
Tehran, Iran 
Telephone: +(98) 21-6466563 
Fax: +(98) 21-6465922 
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Commodity’ 1999 2000° 2001° 2002° 2003° 
METALS 
Aluminum: 
Bauxite, gross weight 912,451 400,000 405,000 "4 420,000 450,000 
Alumina -- -- -- 102,000 200,000 
Metal, primary ingot 137,421 140,000 160,000 "4 168,715 "4 170,000 
Arsenic, orpiment and realgar, concentrates” 300 400 400 400 400 
Chromite, mine output, concentrate” 
Gross weight 254,685 153,000 104,900 512,640 "4 500,000 
Cr,O, content* 125,000 75,000 51,500 250,000 ' 250,000 
Copper: 
Mine output: 
Ore mined (1% to 1.2% Cu): 
Gross weight thousand tons 13,770 13,800 14,400 16,100 16,100 
Cu content® 138,000 138,000 144,000 161,000 161,000 
Concentrate (29% to 35% Cu): 
Gross weight 381,346 350,000 390,000 380,000 389,790 4 
Cu content 131,000 125,000 121,000 121,000 130,000 
Metal: 
Smelter output, blister/anode 132,000 135,000 135,000 146,000 150,000 
Refined output, cathode 131,700 132,000 132,000 143,000 134,632 4 
Gold, mine output, Au content” kilograms 930 765 770 650 500 
Iron and steel: 
Ore and concentrate: 
Gross weight thousand tons 10,776 12,370 4 10,300 11,300 16,000 
Fe content® do. 5,300 6,100 5,100 5,600 7,200 
Metal: 
Pig iron do. 2,147 2,200 2,300 2,400 2,300 
Direct-reduced iron do. 4,120 4,740 5,000 5,280 5,620 * 
Ferrochromium 13,680 11,505 4 8,430 8,000 10,000 
Ferrosilicon® 46,000 40,000 40,000 40,000 40,000 
Steel, crude, ingots and castings thousand tons 6,277 6,600 6,890 7,293 4 7,869 4 
Lead: 
Mine output, concentrate: 
Gross weight" 22,000 27,000 24,000 ' 18,000 * 16,000 
Pb content 11,000 15,000 12,000 9,000 ' 8,000 
Refinery output, includes secondary 47,000 50,000 "* 53,000 "* 50,000 50,000 
Manganese, mine output, (30% to 35% Mn): 
Gross weight 104,096 105,000 120,994 "4 123,148 "4 125,000 
Mn content® 32,000 32,000 48,000 ' 49,000 50,000 
Molybdenum, mine output, concentrate: 
Gross weight 4,906 4,900 4,506 "4 4,271 "4 4,300 
Mo content 1,600 1,600 1,700 1,700 1,400 
Silver, mine output, Ag content 21 22 22 23 23 
Zinc: 
Mine output, concentrate: 
Gross weight 160,000 182,000 4 240,000 * 240,000 240,000 
Zn content 80,000 90,000 120,000 120,000 120,000 
Metal 31,000 49,000 4 73,000 4 100,000 100,000 
INDUSTRIAL MINERALS 
Asbestos:° 
Concentrate, (3% to 8% marketable fiber) 40,000 40,000 40,000 30,000 30,000 
Marketable fiber 2,000 2,000 2,000 1,500 1,500 
Barite 183,850 185,000 195,539 "4 178,652 "4 180,000 
Boron, borax 3,663 3,700 3,212 "4 2,079 "4 3,000 
Cement, hydraulic thousand tons 22,080 23,880 * 26,640 "4 28,600 4 29,000 


See footnotes at end of table. 
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TABLE |--Continued 
IRAN: PRODUCTION OF MINERAL COMMODITIES '” 


(Metric tons unless otherwise specified) 


Commodity’ 1999 
INDUSTRIAL MINERALS--Continued 
Clays: 
Bentonite 64,957 
___ Industrial clays‘ 400,000 
Kaolin 837,277 
Diatomite® 4,350 
Feldspar 239,779 
Fluorspar 18,387 
Gemstones, turquoise kilograms 20,000 
Gypsum thousand tons 10,834 
Industrial or glass sand (quartzite and silica)° 1,000,000 
Lime thousand tons 2,138 
Magnesite 141,081 
Mica 1,425 
Nitrogen: 
N content of ammonia 865,000 
N content of urea 606,000 
Perlite 15,069 
Pigments, mineral, natural iron oxide, ochre 13,300 
Pumice and related volcanic materials 150,000 
Salt 1,600,000 
Soda ash 120,000 
Sodium compound, caustic soda‘ 20,000 
Stone:* 
Construction and building, crushed thousand tons 11,000 
Dimension and decorative: 
Granite do. 195 4 
Marble: 
Blocks do. 6,400 
Crushed do. 500 
Slabs do. 100 
Travertine: 
Blocks do. 435 4 
Crushed and slabs do. 65 
Total do. 7,700 
Dolomite do. 286 
Limestone do. 33,000 
Strontium, celesite® 1,650 4 
Sulfates, natural:° 
Aluminum potassium sulfate (alum) 12,000 
Sodium sulfate 308,093 * 
Sulfur:* 
Byproduct of petroleum and natural gas 963,000 
Byproduct of metallurgical processing, S content of acid 47,000 
Total 1,010,000 
Talc 25,000 * 
MINERAL FUELS AND RELATED MATERIALS 
Coal thousand tons 1,507 
Coke do. 20,000 * 


See footnotes at end of table. 
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2000° 


70,000 
450,000 
850,000 

4,500 
156,000 

20,000 

20,000 

10,700 

1,000,000 
2,200 
141,000 
2,000 


965,000 
624,000 
15,000 
13,500 
150,000 
1,560,000 
120,000 
20,000 


12,000 


200 


7,000 
550 
110 


500 
100 
8,500 
300 
35,000 
2,000 


12,000 
420,000 


963,000 
50,000 
1,010,000 
25,000 


1,815 
25,000 


a 


- 


> 


4 


2001° 


80,000 


485,000 * 
806,000 4 


4,500 
204,078 
35,986 
20,000 
10,890 
1,700,000 
2,000 
133,778 
3,255 


1,086,700 
651,000 
15,000 
13,000 
760,000 
1,985,000 
120,000 
20,000 


12,000 


200 


6,600 
500 
100 


400 
100 
7,900 
300 
41,800 
2,000 


10,000 
387,000 


880,000 * 


50,000 
983,000 
25,000 


2,002 
25,000 


r,4 
r,4 


4 


r4 


r,4 


4 


> 4 


4 


2002° 


80,000 
490,000 
810,000 

4,500 
191,316 

32,006 

20,000 

10,380 

1,700,000 
2,200 
128,565 
2,845 


1,119,100 
660,000 
15,000 
13,000 
810,000 
1,970,000 
120,000 
22,000 


12,000 


200 


7,000 
600 
100 


500 
100 
8,500 
300 
41,100 
2,000 


10,000 
580,000 


1,200,000 * 


50,000 
1,250,000 
25,000 


2,020 
25,000 


2003° 


80,000 
490,000 
800,000 

5,000 
190,000 

32,000 

20,000 

10,500 

1,700,000 
2,200 
130,000 
3,000 


1,120,000 
650,000 
20,000 
2,300 
1,200,000 
1,970,000 
120,000 
22,000 


12,000 


200 


7,000 
600 
100 


500 
100 
8,500 
300 
41,100 
2,000 


1,000 
580,000 


1,310,000 
50,000 
1,360,000 
25,000 


2,050 
25,000 
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TABLE 1--Continued 
IRAN: PRODUCTION OF MINERAL COMMODITIES!” 


(Metric tons unless otherwise specified) 


Commodity’ 1999 2000° 2001° 2002° 2003° 
MINERAL FUELS AND RELATED MATERIALS--Continued 
Gas, natural: 
Gross million cubic meters 90,600 * 120,000 120,000 120,000 125,000 
Dry do. 51,000 ° 57,800 60,000 * 63,000 65,000 
Natural gas plant liquids‘ thousand 42-gallon barrels 24,000 25,000 25,000 25,000 25,000 
Petroleum: 
Crude do. 1,300,000 ° 1,360,000 1,350,000 1,250,000 1,410,000 
Refinery products:* 
Liquefied petroleum gases do. 15,000 16,000 16,000 16,000 16,000 
Motor gasoline do. 60,000 65,000 65,000 65,000 65,000 
Jet fuel do. 11,000 12,000 12,000 12,000 12,000 
Kerosene do. 36,000 40,000 40,000 40,000 40,000 
Distillate fuel oil do. 120,000 140,000 140,000 140,000 140,000 
Residual fuel oil do. 140,000 160,000 160,000 160,000 160,000 
Other do. 60,000 67,000 67,000 67,000 67,000 
Total do. 442,000 500,000 500,000 500,000 500,000 


“Estimated; estimated data are rounded to no more than three significant digits; may not add to totals shown. ‘Revised. -- Zero. 
'Table includes data available through August 1, 2004. 


"Data are for Iranian years ending March 21 of 1999, 2000, 2001, 2002, and 2003, except data for alumina, natural gas, plant liquids, and petroleum, which 


are for Gregorian calendar years. 

*In addition to commodities listed, the following may have been produced, but information is inadequte to estimate output: antimony, bromine, 
ferromolybdenum, nepheline syenite, phosphate rock, selenium, shell, silicomanganese, vermiculite, and zeolite. 

‘Reported figure. 

Chromite content of concentrate estimated to be 42% to 45% Cr,O; for 1999. 

“Includes gold recovered from the Mouteh gold mine and from the Sarcheshmeh copper complex. 


U.S. GEOLOGICAL SURVEY MINERALS YEARBOOK—2003 


THE MINERAL INDUSTRY OF IRAQ 
By Philip M. Mobbs 


In 2003, the military action (known as the Iraq War, Operation 


Iraqi Freedom, or Operation Telic) that started on March 20 had 
a severe impact on the mineral industry of Iraq. After cessation 
of initial hostilities, the provisional Government set out to 
rehabilitate the industrial sector and associated infrastructure, 
especially the petroleum, power, and potable water segments. 
In May, United Nations Security Council Resolution 1483 
lifted sanctions against Iraq. Crude oil exports under United 
Nations Security Council Resolution 986 (known as the Oil 

for Humanitarian Aid Agreement or the oil-for-food program) 
continued until November 2003. 

Iraq’s gross domestic product (GDP) based on purchasing 
power parity was estimated to be about $37.9 million, and GDP 
per capita based on purchasing power parity was estimated 
to be $1,500 (U.S. Central Intelligence Agency, 2004§'). Oil 
production and refining accounted for a significant proportion 
of the GDP. With the exception of cement, production of other 
mineral and mineral-based commodities was negligible. 


Commodity Review 


Metals 


Reports of exports of large volumes of scrap metal from 
Iraq surfaced in mid-May. Exports were primarily brass (from 
melted ammunition casings), copper (in the form of electric 
power cable), and stainless steel. An estimated $1.7 million 
worth of copper cable was ripped from the country’s electricity 
transmission network, which severely reduced industrial and 
residential power availability. A notable decline of oil exports 
in August was attributed to the power cuts to the oil refineries, 
pumping stations, and shipping terminals. The use of depleted 
uranium munitions during the war and the associated potential 
for radioactive contamination of scrapped Iraqi tanks and trucks 
resulted in the attempt by Iran, Kuwait, Jordan, and the United 
Arab Emirates to ban the importation of ferrous military scrap 
from Iraq in 2003 (Metal Bulletin, 2003; Conway, 2003a8, b§; 
Georgy, 20038). 


Industrial Minerals 


The sulfur stockpile of the Mishrag Sulfur State Enterprise 
was ignited in June, apparently maliciously. Local firefighters 
and military troops battled the blaze for almost a month before 
they were able to extinguish the fire completely (U.S. National 
Aeronautics and Space Administration, 20038). 


'References that include a section mark (§) are found in the Internet 
References Cited section. 
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Mineral Fuels 


Looting and sabotage of oil facilities and pipelines slowed the 
rehabilitation of the petroleum sector. The U.S. Army Corps 
of Engineers estimated that the cost of war damage was $475 
million and that cost attributed to looting during March, April, 
and May alone was $943 million. Production from the Daura 
refinery resumed in April. In May, production was restarted 
at the Baiji refining complex and the Basra refinery. All three 
refineries operated at less than nameplate capacity because of 
variable crude oil supply, electrical power shortages, looting, 
and years of spare-parts shortages under the United Nations’ 
sanctions that had resulted in jury-rigged operations (Lorenzetti 
and Watkins, 2003; Slevin, 2003; Middle East North Africa 
Financial Network, Inc., 20038). 

The Oil Ministry reported that oil production was limited by 
export capacity. Oil exports via the southern port of Mina al- 
Bakr resumed in July and via the northern pipeline to Ceyhan, 
Turkey, in August, but an explosion and fire closed the northern 
pipeline 3 days after pumping resumed. By yearend, oil exports 
via the southern port were about 1.9 million barrels per day, 
which was almost the pre-war level. Repairs of the northern 
pipeline continued through yearend. In 2003, an average 
of 481,000 barrels per day (bbl/d) of exported Iraqi crude 
oil reached the United States and accounted for about 5% of 
gross U.S. crude oil imports. The U.S. Energy Information 
Administration (2004a, b) reported that the United States 
imported an average of 459,000 bbl/d from Iraq in 2002 and 
795,000 bbi/d in 2001 (Gavin, 2004; Tippee, 2003; Hacaoglu 
and Stanley, 2003§). Additional coverage of the Iraqi petroleum 
sector 1s available in the Iraq Country Analysis Brief prepared 
by the U.S. Energy Information Administration (20048). 
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IRAQ: ESTIMATED PRODUCTION OF MINERAL COMMODITIES’? 


(Thousand metric tons unless otherwise specified) 


Commodity’ 1999 2000 2001 2002 2003 
METALS 
Steel, crude 50 50 50 --' -- 
INDUSTRIAL MINERALS 
Cement, hydraulic: 
Portland 5,000 ' 6,000 ' 6,000 ' 6,834 "4 1,000 
White 200 ' 175 ' 175 ' 175 ° 50 
Nitrogen, N content of ammonia 220 200 280 ' 532°" -- 
Phosphate rock, beneficiated, phosphorus pentoxide content 300 200 100 100 10 
Salt 300 300 300 203 "4 50 
Sulfur, elemental: 
Native, Frasch 98 300 ' 300 ' 300 ' 50 
Byproduct” 2 2 2 2 l 
Total 100 302 ' 302 ' 302 ' 51 
MINERAL FUELS AND RELATED MATERIALS 
Gas, natural: 
Gross million cubic meters 7,000 7,500 7,000 7,000 4,000 
Dry do. 2,800 3,000 2,920- 2,900 1,500 
Natural gas plant liquids thousand 42-gallon barrels 3,000 4,000 4,000 4,000 2,000 
Petroleum: 
Crude, including lease condensate do. 915,000 * 937,000 860,000 740,000 490,000 
Refinery products do. 125,000 140,000 170,000 170,000 50,000 


‘Revised. -- Zero. 
‘Includes data available through September 2004. 
Estimated data are rounded to no more than three significant digits. 


*In addition to commodities listed, the following also may have been produced but information is inadequate to estimate output: secondary aluminum, 
clay, fertilizers, gypsum, secondary lead, lime, limestone, industrial (glass or silica) sand, sand and gravel, and stone. 


“Reported figure. 
*Presumably from petroleum and natural gas processing. 
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THE MUOINERAL INDUSTRY OF ISRAEL 


By Thomas R. Yager 


Israel produced such metals and metal products as lead, 
magnesium, steel, and zinc and such industrial minerals as 
bromine, flint clay, gypsum, kaolin, magnesia, phosphate rock, 
potash, silica sand, and sulfur. Building materials produced in 
Israel included cement, crushed stone, marble, and sand. The 
country also cut imported diamond and other gemstones and 
produced bromine derivatives, caustic soda, fertilizers, natural 
gas, petroleum and petroleum products, phosphoric acid, and 
sulfuric acid. 

In 2003, Israel’s gross domestic product (GDP) based on 
purchasing power parity amounted to $133.9 billion. The GDP 
increased by 1.3% in 2003 after decreasing by nearly 1% in 2002. 
In 2003, the constant dollar value of production in the basic 
metal, nonmetallic mineral products, and mining and quarrying 
sectors fell by 11.2%, 5.2%, and 3%, respectively. Chemicals 
and refined petroleum accounted for 9.89% of industrial 
production; nonmetallic minerals, 3.74%; mining and quarrying, 
2.74%; and basic metal, 2.08% (International Monetary Fund, 
2004, p. 200; 2004§;' Israel Central Bureau of Statistics, 2004, 
p. 115). 

In 2003, Israel’s gross exports amounted to $31.78 billion. 
The value of mining and quarrying exports amounted to $487.2 
million; basic metal, $238.5 million; fertilizers, $233.3 million; 
refined petroleum products, $137.3 million; and nonmetallic 
mineral products, $131.5 million. Gross imports amounted to 
$34.21 billion, of which fuels and lubricants accounted for about 
$3.7 billion; and iron and steel, $876.2 million. 


Commodity Review 


Metals 


Iron and Steel.— Yehuda Steel Ltd. operated rolling mills 
at Ashdod and Gedera that produced rebar for domestic 
consumption. The company also produced crude steel. Israel- 
based Hod Metals operated a rolling mill at Kiryat Gat. In 2003, 
national imports of crude iron and steel, and manufactured iron and 
steel products rose to $876.2 million from $802 million in 2002. 

The International Iron and Steel Institute (2004, p. 82, 

92) estimated that Israel’s imports of semimanufactured and 
finished steel products increased to 1.6 million metric tons (Mt) 
in 2002 from 1.51 Mt in 2001 and 1.21 Mt in 1997. From 1997 
to 2002, Israel’s apparent consumption of finished steel rose to 
nearly 1.84 Mt from 1.43 Mt. 

Lead.—In 2003, Harkunas Lead Works, which was Israel’s 
secondary lead smelter, increased its output to 25,000 metric 
tons (t) from 22,000 t in 2002. National lead consumption 
increased to 25,000 t in 2003 from 21,000 t in 2002 and 18,000 t 
in 2001 (International Lead and Zinc Study Group, 2004, p. 6, 8). 


'References that include a section mark (§) are found in the Internet 
References Cited section. 


ISRAEL—2003 


Magnesium.—Dead Sea Magnesium Ltd. (DSM) [a 
joint venture of Israel Chemicals Limited (ICL) (65%) and 
Volkswagen AG of Germany (35%)] was Israel’s only producer 
of magnesium metal. In 2003, the United States imported about 
6,000 t of magnesium metal from Israel, which was 22% of total 
U.S. imports of magnesium metal (Kramer, 2004). 

Dead Sea Periclase Ltd. (DSP) (a subsidiary of ICL) used 
brines from the Dead Sea in the production of magnesia. In 
2003, DSP reduced its production of refractory-grade magnesia. 
The United States imported 3,180 t of magnesia from Israel at a 
value of nearly $6.7 million in 2003 compared with 8,740 t at a 
value of $10.1 million in 2002 (Israel Chemicals Ltd., 2004, 

p. 12; Kramer, 2005, p. 47.12). 

Zinc.—Numinor Chemical Industries Ltd. used zinc scrap to 
produce refined zinc ingots, zinc powder, zinc oxide, and other 
zinc-containing materials. The company exported its products 
to African, Asian, and European markets. In 2003, Israel 
consumed 13,000 t of refined zinc, which was unchanged from 
2002 (International Lead and Zinc Study Group, 2004, p. 40). 


Industrial Minerals 


Bromine.—Brines and carnallite (a potassium muriate) from 
the Dead Sea were extracted by the Dead Sea Bromine Group 
(DSBG) (a subsidiary of ICL). Israel was the world’s second 
leading bromine producer after the United States and accounted 
for about 36% of world bromine production in 2003. About 
90% of Israel’s bromine production was exported. From 1999 
to 2002, Israel accounted for 88% of bromine imported by the 
United States. Bromine was also exported to the Netherlands, 
where DSGB had a plant to produce bromine derivatives 
(Lyday, 2004). 

Cement.—Nesher Israel Cement Enterprises Ltd., which 
was the country’s sole producer of cement, operated the Haifa, 
the Har-Tuv, and the Ramla plants (table 2). The International 
Cement Review (2003) forecasted that Israel’s cement 
consumption would decline slightly to 4.4 Mt in 2003 compared 
with 4.47 Mt in 2002. 

Diamond.—Israel continued to grow as a diamond-trading 
center as the domestic cutting industry declined and shifted 
toward higher value stones. In 2003, the value of imported 
rough diamond amounted to $3.89 billion compared with $4.41 
billion in 2002 and $2.73 billion in 1998. About $2.23 billion of 
rough diamond was reexported in 2003. From 1998 to 2003, the 
value of exported polished diamond increased to $5.53 billion 
from $3.63 billion. About $3.41 billion of polished diamond 
was reexported in 2003. Exports of polished diamond derived 
from local production fell to about 770,000 carats at a value of 
$2.13 billion in 2003 from 1.8 million carats at a value of $2.59 
billion in 1998 (Singer, 2004b; Even-Zohar, 20008). 

Israel’s diamond manufacturers faced serious competition from 
countries with lower labor costs, such as China and India. Other 
significant issues included shortages and high prices of rough 
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diamond and stagnation in the market for polished diamond. 
The Israel Diamond Institute (IDI) planned to build a capital- 
intensive polishing service factory in Ramat Gan to help 
alleviate the problems of labor costs. This facility would be 
available to all manufacturers; the IDI expected to have the 
project operating by the end of 2004 (Katz, 2004; Singer, 
2004a). 

Phosphate Rock.—Rotem Amfert Negev Ltd. (a subsidiary 
of ICL) mined phosphate rock at Arad, Oron, and Zin. Rotem 
produced phosphoric acid and such fertilizers as monopotassi1um 
phosphate, single superphosphate, and triple superphosphate 
(TSP). Haifa Chemicals also produced phosphoric acid and 
phosphate fertilizers. 

In 2003, Rotem’s beneficiated production of phosphate rock 
fell to about 3.21 Mt compared with 3.47 Mt in 2002 because of 
the company’s decision to reduce its phosphate stocks. Rotem 
increased its production of fertilizers by nearly 5% in 2003. 

As a result, the company increased its own consumption of 
phosphate rock and reduced sales to external customers (Israel 
Chemicals Ltd., 2004, p. 11). 

Potash.—Dead Sea Works (DSW) used carnallite from 
the Dead Sea as raw material for its potash plants. In 2003, 
the company’s potash production rose to about 1.96 Mt 
compared with 1.92 Mt in 2002; most of this output was 
exported. Domestic consumers of DSW’s potash included 
Haifa Chemicals, which was the world’s leading producer 
of potassium nitrate. Haifa Chemicals’ share of the world 
potassium nitrate market was about 50% in 2003. 

Silica.— Negev Industrial Minerals (NIM) (a subsidiary of 
ICL) mined and beneficiated silica sand, which was consumed 
by the ceramics, construction, diecasting, and flat and container 
glass industries. NIM’s silica sand was used by Phoenicia 
America-Israel (Flat Glass) Ltd., which was Israel’s sole 
producer of float and pattern glass. National exports of glass 
and glass products rose to $60.3 million in 2003 from $57.6 
million in 2002. 

Sulfur.—In 2003, Israel’s production of sulfur increased to 
45,000 t from 36,000 t in 2002. Sulfur was produced at the 
Ashdod and the Haifa refineries, which were operated by Oil 
Refineries Ltd. (table 2). Most of Israel’s demand for sulfur 
was met through imports. Rotem produced sulfuric acid for the 
manufacture of fertilizers. Sulfuric acid production fell to 1.89 Mt 
in 2003 from 1.96 Mt in 2002 (table 1). 


Mineral Fuels 


Coal.—Israel had no coal reserves and depended upon 
imports for its coal requirements. The country’s consumption 
of coal increased to 12.53 Mt in 2003 compared with 12.2 Mt 
in 2002 and 9.28 Mt in 1998 (Israel Electric Corporation Ltd., 
2004, p. 12). 

Natural Gas.—In December 2003, Noble Energy Inc. started 
production at the offshore Mari-B gasfield in the Mediterranean 
Sea. Noble and its partners had an 11-year contract to supply 
Israel Electric Corporation Ltd. (IEC) with 18 billion cubic 
meters of natural gas. Production was expected to reach 
2.8 million cubic meters per day in March 2004 and to rise 
eventually to 4.8 million cubic meters per day. The production 
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facilities had a capacity of 17 million cubic meters per day. 
Reserves at Mari-B were estimated to be at least 28 billion cubic 
meters, and at Noa, about 6 billion cubic meters (Noble Energy 
Inc., 2003). 

BG Group plc (BG) held a 90% interest in the Gaza Marine 
license, which was located in waters that were under the 
jurisdiction of the Palestinian authority. Exploration activities 
planned for 2003 at Gaza Marine were deferred until 2004 
pending negotiations with potential customers in Israel. BG 
sought joint-venture partners to explore the Matan and the 
Michal licenses, which were located in Israeli waters (BG Group 
plc, 2003, p. 36-37). The Yam Thetis consortium abandoned 
drilling at its Hana-1 offshore gas project in the Mediterranean 
Sea. 

Petroleum.—lIsrael production and reserves of petroleum 
were not significant; most of the country’s demand for crude 
petroleum was met through imports. Imports of fuels and 
lubricants rose to $3.7 billion in 2003 from $3.05 billion in 
2002. At the end of 2003, Israel’s reserves of crude petroleum 
were estimated to be 3.78 million barrels (Radler, 2003). 

Oil Refineries Ltd. operated refineries in Haifa and Ashdod 
with capacities of 160,000 barrels per day (bbl/d) and 100,000 
bbi/d, respectively (table 2). In 2003, Israel’s exports of 
petroleum products were $137.3 million compared with $109.4 
million in 2002. 


Infrastructure 


In 2003, the IEC produced 45,608 gigawatthours (GWh) of 
electricity, which was an increase from 43,867 GWh in 2002 
and 36,378 GWh in 1998. Coal-fired powerplants accounted for 
79% of electricity generated; fuel oil, 17%; and natural gas and 
combined cycle, 4%. From 1998 to 2003, installed generating 
capacity increased to 10,117 megawatts (MW) from 8,324 MW. 
The largest powerplants were located at Orot Rabin, which had 
a capacity of 2,590 MW; Rutenberg, 2,250 MW; Eshkol, 1,206 
MW; Riding, 528 MW; and Haifa, 426 MW (Israel Electric 
Corporation Ltd., 2004, p. 7-8). 

Peak demand amounted to 8,570 MW of capacity in 2003. 
Israel consumed 41,721 GWh of electricity in 2003, which 
was an increase from 39,920 GWh in 2002 and 33,026 GWh 
in 1998. The chemicals and petroleum sector consumed 1,834 
GWh of electricity in 2003; nonmetallic mineral products, 674 
GWh,; mining and quarrying, 506 GWh; basic metal, 203 GWh; 
and diamond, 38 GWh (Israel Electric Corporation Ltd., 2004, 
p. 14, 19, 39). 

Israel’s transportation network comprised nearly 16,300 
kilometers (km) of paved highways and 610 km of railroads. 
There were more than 1,500 km of pipelines for petroleum and 
100 km for natural gas. 


Outlook 


The outlook for Israel’s bromine, lead, magnesium, 
phosphate, potash, and salt industries depends heavily upon 
world market conditions for these commodities; the cement, 
crushed stone, gypsum, lime, and marble industries, however, 
depend mainly upon the strength of the Israeli economy. The 
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International Monetary Fund (2004, p. 200) predicted that 
Israel’s GDP would grow by 3.6% in 2004 and 3.5% in 2005. 
The global consumption of phosphate fertilizers was expected 
to increase by 2.7% per year between 2003 and 2008; output of 
phosphate rock and phosphoric acid was expected to grow at a 
similar rate (Jasinski, 2004, p. 57.4). 
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TABLE 1 
ISRAEL: PRODUCTION OF MINERAL COMMODITIES! 


(Metric tons unless otherwise specified) 


Commodity’ 1999 2000 2001° 2002° 2003° 
METALS 
Iron and steel, steel, crude® 280,000 ° 270,000 220,000 150,000 150,000 
Lead, refined secondary 13,000 13,000 20,000 ° 22,000 ? 25,000 ? 
Magnesium metal 24,800 31,700 34,000 ? 28,000 ©? 28,000 
INDUSTRIAL MINERALS 
Bromine, elemental 181,000 210,000 206,000 200,000 200,000 
Caustic soda‘ 41,200 44,200 44,900 50,500 50,500 
Cement, hydraulic thousand tons 6,354 5,703 4,700 5,150 5,150 
Clays: 
Brick clay 40,000 35,000 35,700 38,500 38,500 
Flint clays 17,000 -- -- -- -- 
Kaolin 20,000 13,000 ae -- -- 
Diamond’ thousand carats 1,833 1,672 1,367 ° 1,188 ° 771 3 
Gypsum 140,000 130,000 133,000 144,000 140,000 
Lime 340,000 350,000 299,000 283,000 283,000 
Magnesia, Mg content 57,000 57,000 55,000 50,000 45,000 
Phosphate: 
Phosphate rock, mine output: 
Beneficiated thousand tons 4,128 4,110 3,511 3 3,468 ©3 3,208 3 
PO, content do. 1,310 1,305 1,115? 1,100 1,020 
Phosphatic fertilizers, P}O; equivalent: 
Monoammonium phosphate 7,000 ' 11,000 13,000 13,000 ' 12,000 3 
Triple superphosphate 250,000 115,000 94,000 ' 108,000 202,000 ? 
Phosphoric acid, P,O; equivalent 725,000 520,000 561,000 * 567,000 ' 580,000 3 
Potassium: 
Potash, K,O equivalent thousand tons 1,700 ' 1,750 ° 1,770 ©? 1,920 *3 1,960 3 
Potassium nitrate do. 266 ° 220 ° 257 ° 289 290 
Salt, marketed (mainly marine) do. 538 526 540 * 580 580 
Sand: 
Silica sand 320,000 300,000 306,000 330,000 320,000 
Other thousand tons 11,000 10,500 10,700 11,500 11,500 
Stone: 
Crushed do. 30,000 29,000 29,600 31,900 31,900 
Dimension, marble 94,520 127,880 131,000 141,000 141,000 
Sulfur: 
Byproduct from petroleum thousand tons 31 38 353 36 3 45P 
Sulfuric acid: 
Gross weight do. 1,814 1,875 1,900 ° 1,956 ° 1,894 P 
S content do. 593 613 621 3 639 3 619 P 
MINERAL FUELS AND RELATED MATERIALS 
Gas, natural, dry thousand cubic meters 10,739 9,653 9,600 8,400 8,400 
Petroleum: 
Oil shales 449,400 390,000 415,000 ? 457,900 ° 436,500 ° 
Crude 42-gallon barrels 31,300 ' 31,300 * 29,800 ‘ 34,300 ° 22,400 ° 
Refinery products: 
Liquefied petroleum gas thousand 42-galion barrels 5,433 ' 5,414 6,045 ©3 5,591 "3 5,500 ? 
Gasoline do. 15,778 ° 14,676 ' 16,911 *3 18,863 "? 19,034 3 
Naptha do. 7,110° 7,915 ° 7,089 "3 3,798 © 3 4,376 > 
Kerosene do. 8,861 ' 9,428 ' 8,195 "3 7,886 °°? 8,639 > 
Distillate fuel oil do. 21,227 ' 21,649 ' 23,424 "9 21,169 "3 22,208 3 
Residual fuel oil do. 25,832 * 26,039 ' 23,787 ©? 22,432 ©? 22,910 ? 
Other® do. 1,950 ©? 1,900 ' 2,000 ' 2,000 * 2,200 
Total do. 86,191 * 87,021 ° 87,451"? 81,739 © 84,867 3 


See footnotes at end of table. 
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TABLE 1--Continued 
ISRAEL: PRODUCTION OF MINERAL COMMODITIES! 


“Estimated; estimated data are rounded to no more than three significant digits; may not add to totals shown . ’Preliminary. ‘Revised. -- Zero. 
'Table includes data available through September 30, 2004. 

"In addition to the commodities listed, imported gemstones are cut, and secondary refined zinc, such fertilizers as monopotassium phosphate, and a 
variety of crude construction materials are produced, but available information is inadequate to make estimates of output. 

*Reported figure. 

“Imported diamond cut in Israel. 

*Exports; based on other countries' imports of potassium nitrate from Israel. 
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TABLE 2 
ISRAEL: STRUCTURE OF THE MINERAL INDUSTRY IN 2003 


(Thousand metric tons unless otherwise specified) 


Commodity Major operating companies Location of main facilities Annual capacity 
Bromine Dead Sea Bromine Group (DSBG) [Israel Sdom 250. 
Chemicals Ltd. (ICL), 100%] 
Cement Nesher Israel Cement Enterprises Ltd. Ramla 5,000 clinker; 
3,600 cement. 
Do. do. Haifa 2,000 clinker; 
450 cement. 
Do. do. Har Tuv 1,000 clinker; 
700 cement. 
Lead, refined secondary Harkunas Lead Works Ashdod 25. 
Magnesium: 
Magnesia Dead Sea Periclase Ltd. (DSP) [Israel Chemicals Mishor Rotem 95. 
Ltd. (ICL), 100%] 
Do. Tateho Dead Sea Fused Magnesia Co. [Dead Sea do. 13. 
Periclase Ltd. (DSP), 50%, and Tateho 
Chemical Industries Co. of Japan, 50%) 
Magnesium, refined Dead Sea Magnesium Ltd. [Israel Chemicals Ltd. Sdom 35. 
(ICL), 65%, and Volkswagen AG of Germany, 
35%] 
Natural gas million cubic meters Noble Energy Inc. Mari-B gasfield 6,200. 
Petroleum: 
Crude thousand 42-gallon —_Lapidoth Israel Oil Prospectors Corp. Heletz-Brur 22. 
barrels 
Do. do. do. Kochav 9. 
Refined do. Oil Refineries Ltd. (Government, 100%) Haifa 58,400. 
Do. do. do. Ashdod 36,500. 
Phosphate: 
Phosphate rock Rotem Amfert Negev Ltd. [Israel Chemicals Ltd. Arad, Oron, and Zin 5,500. 
(ICL), 100%] 
Phosphatic fertilizers do. Rotem NA. 
Do. Haifa Chemicals Ltd. Haifa NA. 
Phosphoric acid’ Rotem Amfert Negev Ltd. Rotem 640. 
Do. : Haifa Chemicals Ltd. Haifa NA. 
Potassium: anes 
Potash Dead Sea Works (DSW) [Israel Chemicals Ltd. Sdom 2,800. 
(ICL), 100%] 
Potassium nitrate Haifa Chemicals Haifa 300. 
Do. do. Mishor Rotem 200. 
Salt Dead Sea Works (DSW) NA 700. 
Do. Israel Salt Industries Ltd. (subsidiary of Danker Atlit, Eilat, and Kalia NA. 
Group) 
Steel: 
Crude Hod Metals Akko 200. 
Do. Yehuda Steel Ltd. Ashdod 150. 
Rebar do. Gedera 230. 
Do. do. Ashdod 120. 
Do. do. Akko 220. 
Do. Hod Metals Kiryat Gat 100. 
Sulfur Oil Refineries Ltd. Ashdod 40. 
Do. do. Haifa 33. 
Sulfuric acid Rotem Amfert Negev Rotem NA. 
Zinc Numinor Chemical Industries Ltd. Maalot NA. 
NA Not available. 


'P,O, equivalent. 
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THE MINERAL INDUSTRIES OF JORDAN, LEBANON, 
AND SYRIA 


By Thomas R. Yager 


JORDAN 


Jordan was the world’s fifth leading producer of phosphate 
rock and the world’s sixth leading producer of potash. It has 
also produced such industrial minerals as bromine, feldspar, 
gypsum, kaolin, magnesia, salt, and silica sand, and such 
building materials as cement, dimension stone, limestone, and 
marble. Natural gas and petroleum products have been produced 
for domestic consumption. Deposits of copper, gold, iron, sulfur, 
and titanium are found in Jordan (Jasinski, 2005; Searls, 2005). 

In 2003, Jordan’s gross domestic product (GDP) based on 
purchasing power parity amounted to about $22.5 billion. Per 
capita GDP based on purchasing power parity was about $4,100. 
Jordan’s GDP grew by 3.2% in 2003 and 5% in 2002. In 2002, 
the output of the manufacturing sector amounted to 17% of the 
GDP; construction, 5.5%; mining and quarrying, 3.1%; and 
electricity and water, 2.7% (Central Bank of Jordan, 2004, p. 83; 
International Monetary Fund, 2004, p. 196; 2004§'). 

In 2003, total exports were valued at $2.31 billion, of 
which $558 million were cement, fertilizers, phosphate rock, 
phosphoric acid, potash, and sulfuric acid. Total imports were 
valued at $4.98 billion, of which imports of crude petroleum 
amounted to $673 million; iron and steel products, $183 million; 
refined petroleum products, $167 million; and ammonia, 
$9.2 million (Central Bank of Jordan, 2004, p. 66-67). 


Commodity Review 


Metals 


Steel.—Jordan had 11 rolling mills with a total capacity of 
856,000 metric tons per year (t/yr). The domestic steel market 
suffered from severe overcapacity; production amounted to 
about 290,000 t/yr, most of which was consumed locally. Jordan 
Steel Company produced crude steel and 80,000 t/yr of rebar and 
other semimanufactured steel. The company exported about 
25% of its output to Kuwait, Lebanon, Saudi Arabia, and other 
countries. National consumption of rebar ranged from 350,000 
to 400,000 t/yr. In 2003, the value of iron and steel imports rose 
to $183 million from $176 million in 2002 and $139 million in 
1999 (al-Ibrahim, 2004; Central Bank of Jordan, 2004, p. 66- 
67). 


Industrial Minerals 


Bromine.—Jordan Bromine Company [a joint venture of 
Arab Potash Company Ltd. (APC) and Kemira Danmark A/S of 


'References that include a section mark (§) are found in the Internet 
Reference(s) Cited sections. 
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Denmark] started production of bromine, calcium bromide, and 
sodium bromide at its plant at al-Safi in 2002. The company 
planned to start chlorine production in January 2005 at a new 
facility with a capacity of 25,000 t/yr; this plant would also 
produce nearly 40,000 t/yr of caustic soda. From 2003 to 2006, 
revenues from the bromine complex were expected to rise to 
more than $100 million from $12 million. During the same 
period, investment in the company’s facilities was expected 

to rise to $125 million from $85 million. APC planned to 
export the entire production from the new facility (Arab Potash 
Company Ltd., 2003a, b). 

Cement.—Jordan Cement Factories Co. Ltd. (JCFC) had two 
plants with a combined capacity of 4.1 million metric tons per 
year (Mt/yr). Arab Company for White Cement Industry also 
operated a small cement plant. National cement production fell to 
nearly 3.52 million metric tons (Mt) from 3.56 Mt in 2002. From 
1999 to 2003, national cement exports rose to $35 million from 
$23.4 million (Central Bank of Jordan, 2004, p. 64-65). 

Magnesium Compounds.—In late 2003, Jordan Magnesia 
Company (a subsidiary of APC) started the production of 
magnesia from the Dead Sea’s resources of magnesium chloride. 
The plant had a capacity of 50,000 t/yr of refractory-grade 
magnesia and 10,000 t/yr of magnesium hydroxide and other 
magnesium (Industrial Minerals, 2004). 

Phosphate Rock.—Jordan Phosphate Mines Company (JPMC) 
produced phosphate rock at the al-Abiad, the al-Hasa, and the 
Shidiya Mines. In 2003, phosphate rock production fell to 6.76 Mt 
from 7.18 Mt in 2002. National exports of phosphate rock 
amounted to $128 million in 2003 compared with $136 million 
in 2002 and $162 million in 1999 (Central Bank of Jordan, 
2004, p. 64-65). 

Phosphoric acid was produced by the Indo-Jordan Chemicals 
Company (IJC) and the Jordan Fertilizer Industry Company 
(JFIC). IJC consumed about 850,000 t/yr of phosphate rock 
from the Shidiya Mine and exported its output to India. In 2003, 
IJC’s production of phosphoric acid fell to 231,000 metric tons (t) 
from 251,000 t in 2002. About 80% of JFIC’s phosphoric acid 
was consumed in the production of diammonium phosphate 
(DAP) fertilizer. From 1999 to 2003, exports of phosphoric 
acid fell to $85.5 million from $91.6 million (Arab Petroleum 
Research Center, 2004; Central Bank of Jordan, 2004, p. 64-65; 
Indo-Jordan Chemicals Co. Ltd., undated$§). 

JFIC had a DAP plant with a capacity of 600,000 t/yr. Nippon 
Jordan Fertilizer Company (NJFC) also produced DAP and 
other fertilizers at Aqaba and exported its output to Japan. 

In 2003, Jordan’s exports of fertilizers were $104 million 
compared with $90 million in 2002 and $110 million in 1999 
(Central Bank of Jordan, 2004, p. 64-65). 

Potash.—APC was one of the world’s leading potash 

producers with a capacity of 1.8 Mt/yr. Capacity was expected 


to increase to 2.4 Mt/yr of potash in 2004. In October 2003, the 
Government of Jordan finalized an agreement to sell one-half of 
its interest in APC to Potash Corp. of Canada for $173 million 
(Arab Petroleum Research Center, 2004). 

APC’s potash production rose slightly in 2003. Exports of 
potash were $204 million in 2003 compared with $193 million 
in 2002 and $178 million in 1999. India accounted for 22% 
of APC’s total potash sales; China, 16%; Indonesia, 10%; and 
Malaysia, 9% (Arab Potash Company Ltd., 2004; Central Bank 
of Jordan, 2004, p. 64-65). 

Kemira Arab Potash Company, which was a joint venture 
of APC and Kemira, produced potassium nitrate fertilizer and 
dicalcium phosphate animal feed supplement. The company’s 
consumption of potash amounted to 125,000 t/yr; phosphate 
rock, 60,000 t/yr; and phosphoric acid, 5,000 t/yr. Potash 
was sourced from APC, and phosphates, from JPMC. NJFC 
consumed 80,000 t/yr of potash and 50,000 t/yr of ammonia 
(Arab Petroleum Research Center, 2004). 

Sulfur.—In 2003, Jordan’s production of sulfuric acid 
decreased to 1.65 Mt from 1.8 Mt in 2002. JFIC and IJC 
produced sulfuric acid from imported sulfur; IJC’s production 
fell to 686,000 t in 2003 from 746,000 t in 2002. Exports of 
sulfuric acid decreased to $1.2 million in 2003 from $1.4 million 
in 2002 and $5.7 million in 1999 (Central Bank of Jordan, 2004, 
p. 64-65; Indo-Jordan Chemicals Co. Ltd., undated§). 


Mineral Fuels 


Natural Gas.—Production of natural gas increased at the al- 
Risha gasfield because of the completion of a new pipeline in 
August 2003. National Petroleum Company planned to raise 
output at Risha to about | billion cubic meters per year. In July, 
the completion of the first phase of the Arab Gasline allowed 
Jordan to import Egyptian natural gas at a rate of 1.1 billion 
cubic meters per year. The Government estimated that demand 
for Egyptian natural gas could rise to 2 billion cubic meters per 
year by 2008 (Arab Petroleum Research Center, 2004). 

Petroleum.—Because only minimal production at the Hamza 
oilfield continued in 2003, Jordan depended on imports for 
most of its petroleum requirements. Imports of crude petroleum 
increased to $673 million in 2003 from $571 million in 2002 
and $311 million in 1999. Kuwait, Saudi Arabia, and the 
United Arab Emirates replaced Iraq as the sources of Jordan’s 
petroleum imports in 2003 (Central Bank of Jordan, 2004, p. 
66-67). 

Jordan Petroleum Refinery Company operated the country’s 
only refinery at Zarqa. The output of petroleum products 
increased by 1.9% in 2003 and 0.8% in 2002. The company 
was expanding the refinery to a capacity of 150,000 barrels per 
day (bbI/d) from 90,400 bbl/d and reducing the sulfur content of 
its products. The expansion and upgrades were expected to cost 
$700 million and to be completed in 2008. In 2003, imports 
of petroleum products rose to $167 million from $145 million 
in 2002 and $103 million in 1999 (Arab Petroleum Research 
Center, 2004; Central Bank of Jordan, 2004, p. 66-67, 88). 
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Infrastructure 


Jordan produced 7,994 gigawatt-hours (GWh) of electricity 
in 2003 compared with 8,132 GWh in 2002; imports rose to 972 
GWh from 322 GWh. About 9% of domestic electricity was 
generated from the gas-fired plant at Risha. Installed generating 
capacity was 1,788 megawatts (MW) in 2003. The expansion 
of the Rehab power station to 360 MW from 260 MW and that 
of the al-Risha power station to 150 MW from 120 MW were 
expected to be completed in 2005. The new al-Samra plant was 
expected to start operation as a simple cycle in summer 2005 
and as a combined cycle in mid-2006. Al-Samra would have a 
capacity of 300 MW (National Electric Power Company, undated, 
p. 12, 28-29). 

National consumption of electricity was 7,346 GWh in 2003 
compared with 6,906 GWh in 2002 and 5,634 GWh in 1998. 
Cement producers consumed 381 GWh; potash, 292 GWh; 
fertilizers, phosphoric acid, and sulfuric acid, 204 GWh; 
phosphate rock, 123 GWh,; refined petroleum products, 

100 GWh; bromine, 9.7 GWh; and magnesia, 8.8 GWh. Peak 
demand was 1,428 MW of capacity in 2003 and was expected to 
rise to 1,576 MW in 2005, 1,925 MW in 2010, and 2,515 MW 
in 2020 (National Electric Power Company, undated, p. 27, 35). 


Outlook 


Jordan’s economy was expected to grow by 5% in 2004 and 
5.5% in 2005. The strength of the domestic economy could lead 
to higher demand for cement, dimension stone, sand and gravel, 
and steel. The outlook for bromine, magnesia, phosphate rock, 
and potash depended heavily upon world market conditions. 
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LEBANON 


The Lebanese minerals industry continued its historically 
small contribution to the country’s economy. In recent years, 
Lebanon has been known to produce cement, gypsum, lime, 
phosphatic fertilizers, phosphoric acid, salt, steel, and sulfuric 
acid for domestic consumption. Modest deposits of asphalt, 
coal, and iron ore occur in Lebanon. In 2003, Lebanon’s GDP 
based on purchasing power parity amounted to about $20.1 
billion. Per capita GDP based on purchasing power parity was 
about $5,500. The GDP grew by 3% in 2003 compared with an 
increase of 2% in 2002 (International Monetary Fund, 2004, p. 
196; 20048). 

Consolidated Steel Lebanon SAL, which was Lebanon’s only 
rolling mill, shut down in 2002 because of high input costs. 
The country depended upon imports to meet its demand for 
steel. The International Iron and Steel Institute (2004, p. 82, 92) 
estimated that imports of semimanufactured and finished steel 
products amounted to 443,000 t in 2002 compared with 705,000 t 
in 2001 and 300,000 t in 1997. 

Lebanon’s cement factories were owned by Holcim (Liban) 
SAL, which had a capacity of 1.8 Mt/yr; Ciementerie Nationale 
SAL, 1.65 Mt/yr; and Ciment de Sibline, 1.2 Mt/yr. National 
cement production amounted to nearly 2.9 Mt/yr between 2001 and 
2003. Cement consumption rose to 2.7 Mt in 2003 from 2.6 Mt in 
2002 (Holcim Ltd., 2004, p. 42). 

In July 2003, the Government decided to shut down all 
Lebanon’s quarries and import sand and gravel from Syria 
because of the environmental damage caused by the quarries. 
The resulting shortages of sand and gravel led to higher prices 
for asphalt and cement (Arzoumanian, 2003). 

Lebanon imported phosphate rock from Syria to produce 
phosphoric acid and such fertilizers as triple superphosphate. 
Lebanon Chemicals Company SAL produced sulfuric acid for 
use in fertilizer manufacturing; imports were sourced from 
Russia and Saudi Arabia. Production fell to 465,000 t in 2003 
from 480,000 t in 2002 (table 1). 

By May 2004, Lebanon was expected to start importing 
natural gas from Syria as part of the Arab Gasline Project. In 
the first phase, imports were expected to start out at about 550 
million cubic meters per year and to increase to nearly 1.1 
billion cubic meters per year. In the second phase, imports 
could increase to 2.2 billion cubic meters per year. Electricité 
du Liban (EdL) was expected to save $90 million per year 
initially; cost savings were expected to increase to $200 million 
per year by the end of the first phase. The conversion of all 
Lebanese powerplants to natural gas would save $300 million 
per year (Iran Daily, 2003; Arab Petroleum Research Center, 
2004). 
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Lebanon has no petroleum reserves, so the country relies on 
imports for its energy requirements. Consumption of petroleum 
products has fluctuated between 90,000 and 98,000 bbl/d. The 
Government estimated that consumption would rise to 200,000 
bbl/d by 2015 (Arab Petroleum Research Center, 2004). 

EdL operated eight thermal powerplants with a capacity of 
2,200 MW in 2002, although effective operating capacity was 
estimated to be no more than 1,285 MW. The company also 
operated hydroelectric plants. EdL estimated that the rising 
demand for electricity and the decommissioning of the 331-MW 
Jieh and the 65-MW al-Haricha powerplants would necessitate 
the installation of 750 MW of new capacity by 2005 (Arab 
Petroleum Research Center, 2004). 

Lebanon’s transportation network comprised about 7,300 km 
of roads, of which 6,200 km was paved. Railroad track totaled 
401 km, most of which was damaged during the civil war. The 
country had 209 km of crude oil pipelines. Ports and harbors 
were Antilyas, Batroun, Beirut, Chekka, E] Mina, Ez Zahrani, 
Jbail, Jounie, Naqoura, Sidon, Tripoli, and Tyre. 


References Cited 


Arab Petroleum Research Center, 2004, Lebanon, in Arab oil & gas directory 
2004: Paris, France, Arab Petroleum Research Center, p. 239-248. 

Arzoumanian, A.A., 2003, Contractors claim quarry closures leave them no 
choice but to halt all work: Daily Star [Beirut, Lebanon], July 24, 2 p. 

Holcim Ltd., 2004, Annual report 2003: Zurich, Switzerland, Holcim Ltd., 150 p. 

International Iron and Steel Institute, 2004, Steel statistical yearbook 2003: 
Brussels, Belgium, International Iron and Steel Institute, 111 p. 

International Monetary Fund, 2004, World economic outlook—Advancing 
structural reforms: Washington, DC, International Monetary Fund, April, 275 p. 

Iran Daily, 2003, Syria-Iran gas pipeline could unlock massive benefits: Iran 
Daily [Tehran, Iran], November 4, p. 8. 


Internet Reference Cited 


International Monetary Fund, 2004 (September), Lebanon, World Economic 
Outlook Database, accessed November 17, 2004, via URL http://www. imf.org/ 
external/pubs/ft/weo/2004/02/data/index.htm. 


SYRIA 


The Middle Eastern nation of Syria was a producer of 
dimension stone, fertilizers, gravel, industrial minerals, natural 
gas, oil, sand, and semimanufactured minerals. Industrial 
minerals produced in recent years included gypsum, phosphate 
rock, salt, silica sand, and sulfur. Semimanufactured goods 
included cement, glass, phosphoric acid, steel, and sulfuric acid. 

Syria’s 2003 GDP based on purchasing power parity was 
estimated to be $63.4 billion. Per capita GDP based on 
purchasing power parity was about $3,600. In 2003, the GDP 
increased by 2.5% after rising by a revised 3.2% in 2002. In 
2002, the electricity, gas, manufacturing, mining, and water 
sectors accounted for a total of 27% of the GDP; and building 
and construction, 3%. Extractive industries accounted for 61% 
of industrial production; manufacturing, 34%; and electricity 
and water, 5% (Central Bank of Syria, 2003, p. 39, 56; 
International Monetary Fund, 2004, p. 196; 20048). 
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Commodity Review 


Metals 


Steel.—Syria produced a small amount of crude steel; 
production of semimanufactured steel increased with the 
opening of new rolling mills in 2002. Arab Steel Co. and 
Joud International operated rolling mills that used imported 
billet from Turkey and Ukraine. In 2003, state-owned General 
Company for Iron and Steel Products produced 58,000 t of 
billet compared with 48,515 t in 2002; production of rebar fell 
to 53,000 t from 57,511 t. In 2004, the company planned to 
increase rebar production to 78,000 t and billet, to 60,000 t. All 
the company’s products were consumed domestically (Iran Daily, 
2003; Ministry of Industry, undated c; MEsteel.com, 20048). 

The International Iron and Steel Institute (2004, p. 82, 92) 
estimated that Syria’s imports of semimanufactured and finished 
steel products amounted to nearly 1.69 Mt in 2002, which was 
an increase from 1.31 Mt in 2001 and 400,000 t in 1997. From 
1997 to 2002, Syria’s apparent consumption of finished steel 
rose to 1.75 Mt from 463,000 t. 


Industrial Minerals 


Cement.—Seven state-owned but independently operated 
companies within the General Organization for Cement and 
Building Materials (GOCBM) produced cement from plants 
with a combined capacity of 5.22 Mt/yr. In 2002, Tartous 
Company for Cement & Building Materials produced 1.41 Mt 
of cement; al-Chaba Cement & Building Materials, 1.05 Mt; 
Arabian Cement Co. for Cement, 1.03 Mt; Adra Co. for Cement 
and Building, 886,000 t; Syrian Co. for Manufacturing Cement, 
486,000 t; and Rastan Co. for Cement and Building Materials, 
136,000 t (Ministry of Industry, undated e). The state-owned 
Military Housing Cement Group also produced cement. 

GOCBM planned to increase national cement production 
capacity to 8 Mt/yr by 2008. By late 2005, Edhasse Sanat Corp. 
of Iran planned to complete a new cement plant in Hama with 
a capacity of 1 Mt/yr. This project was expected to cost $198 
million (Middle East Economic Digest, 2003). 

Nitrogen.—In 2003, General Fertilizer Company (GFC) (a 
subsidiary of the General Organization for Chemical Industries) 
increased ammonia production to 161,100 t from 142,800 t 
in 2002; urea production also rose. GFC produced 118,135 
t of such nitrogenous fertilizers as ammonium nitrate and 
calcium nitrate in 2002. The company consumed about 400 
million cubic meters per year of natural gas from the Jbeisseh 
gas-processing plant (Arab Petroleum Research Center, 2004, 
p. 445; Ministry of Industry, undated d). 

Phosphate Rock.—General Company for Phosphate and 
Mines (GECOPHAM) produced 2.41 Mt of phosphate rock 
in 2003 compared with 2.48 Mt in 2002 and 2.49 Mt in 1998. 
Phosphate rock was consumed by GFC’s phosphoric acid and 
triple superphosphate fertilizer plants in Homs. Exports of 
phosphate rock amounted to 1.68 Mt in 2002 compared with 
1.19 Mt in 2001 and 1.84 Mt in 1998 (Central Bank of Syria, 
2003, p. 66-67). 


Silica -GECOPHAM quarried sand for use in domestic 
construction and industrial applications. Resources of silica 
sand at al-Qaristyn were estimated to be 150 Mt. In 2002, 
General Company for Glass and Porcelain Industries produced 
31,652 t of glass, and General Company for Glass Industries, 
26,231 t (Industrial Minerals, 2001; Ministry of Industry, 
undated a, b). 


Mineral Fuels 


Natural Gas.—At the end of 2003, Syria’s proven natural gas 
reserves were estimated to be about 370 billion cubic meters. 
Syria had gas-processing plants at Deir ez-Zor, Jbeisseh, 

Omar, Palmyra, and Suwaidiyah with the capacity to process 
10.65 billion cubic meters of gas per year. The Government 
expected marketable natural gas production to rise to about 
12.8 billion cubic meters within the next few years. State- 
owned Syrian Petroleum Company (SPC) planned to develop 
15 new gasfields in the Palmyra region and two new gas- 
processing plants. The plant near Homs would have a capacity 
of 2.2 billion cubic meters per year, and the plant at al-Thawra, 
1.1 billion cubic meters per year (Arab Petroleum Research 
Center, 2004, p. 445). 

By May 2004, Lebanon was expected to start importing 
natural gas from Syria as part of the Arab Gasline project. 
During the first phase, imports were expected to start out at 
about 550 million cubic meters per year and to rise to nearly 
1.1 billion cubic meters per year. During the second phase, 
imports were expected to rise to 2.2 billion cubic meters per 
year (Arab Petroleum Research Center, 2004, p. 445-446). 

Petroleum.—At the end of 2003, Syria’s reserves of crude 
petroleum amounted to 3.15 billion barrels. Crude petroleum 
accounted for 62% of national exports in 2002, and other 
mineral fuels and lubricants, 9%. Production of crude petroleum 
amounted to 528,000 bbl/d. In 2003, Syria’s petroleum 
refineries consumed from about 230,000 to 235,000 bbl/d of 
crude petroleum; the remainder of domestic crude production 
was available for export (Central Bank of Syria, 2003, p. 61, 67; 
Arab Petroleum Research Center, 2004, p. 435, 440). 

al-Furat Petroleum Company (AFPC) was Syria’s leading 
producer of crude petroleum and accounted for about 60% of 
national production. AFPC’s largest fields, which were located 
mostly in the Deir ez-Zor region, were, in decreasing order of 
size, the al-Thayyem, the al-Izba, the Omar and Omar North, 
the Maleh/Azragq, the Sijan, the Jarnof/Saban, the al-Ward, and 
the Tanak. AFPC planned to produce about 300,000 bbi/d in the 
near future (Arab Petroleum Research Center, 2004, p. 436). 

SPC produced heavy crude from the northern fields in the 
Suwaidiyah-Karatchok area and at Jbeisseh. In 2003, SPC’s 
production amounted to about 125,000 bbl/d in 2003; the 
company planned to restore output to 150,000 bbl/d by building 
enhanced oil-recovery facilities (Arab Petroleum Research 
Center, 2004, p. 436). 

Deir ez-Zor Petroleum Company (a joint venture between 
SPC and Total S.A.) produced about 50,000 bbl/d in 2003. 
Production at the Qahar field amounted to 28,000 bbl/d; Jafra, 
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13,000 bbi/d; and al-Mazraa and Attala North, slightly under 
10,000 bbl/d. The al-Khabur Petroleum Company produced 
from 15,000 to 17,000 bbl/d from the Kishlma field (Arab 
Petroleum Research Center, 2004, p. 436). 

In June 2003, SPC signed an exploration and production- 
sharing agreement with the U.S. companies Devon Energy 
Corporation and Gulfsands Petroleum for block 26. SPC 
also signed agreements with Petro-Canada Inc. for block 2 in 
November and Tatneft JSC of Russia for block 27 in December. 
In the first half of 2003, SPC signed field-development contracts 
with China National Petroleum Corp. for the Koubayba 
field, Tanganyika Oil Co. of Canada for the Oudeh field, and 
Zarubezhneft JSC of Russia for the Sheikh Mansour and the 
Teshreen fields (Arab Petroleum Research Center, 2004, p. 431, 
436-437). 

Syria’s petroleum-products-refining capacity amounted to 
242,000 bbi/d. In 2003, production fell at the Banias refinery 
because of a shutdown for maintenance. The Government 
planned to upgrade the Banias and the Homs refineries 
because of the imbalance of refinery products. The refineries 
produced surpluses of fuel oil and naptha that were exported, 
but Syria had to import diesel fuel to meet domestic demand. 
The upgrade of the Homs refinery would also alleviate 
local pollution problems and would substantially reduce the 
production of leaded gasoline in favor of unleaded gasoline. 


Infrastructure 


In 2002, Syria produced 26,896 GWh of electricity compared 
with 25,544 GWh in 2001 and 19,841 GWh in 1998. Natural 
gas-fired plants accounted for more than 25% of electricity 
generated, and hydroelectric plants, about 10%. Total installed 
Syrian electricity-generating capacity amounted to about 7,500 
MW in 2003. The largest thermal plants were Aleppo, with a 
capacity of 1,065 MW; Banias, 680 MW; and Mhardeh, 630 
MW. The Government planned to increase the country’s total 
capacity by 3,000 MW by 2010 and an additional 5,000 MW by 
2020 to meet rising demand (Central Bank of Syria, 2003, 

p. 57; Arab Petroleum Research Center, 2004, p. 446-447). 
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Outlook 


The International Monetary Fund (2004, p. 196) predicted 
that Syria’s GDP would grow by 3.6% in 2004 and 4% in 2005. 
Although increases in reserves are expected to prolong the 
life of Syria’s oilfields, natural gas is likely to account for an 
increasing share of exports and domestic energy consumption. 
The outlook for phosphate rock depends heavily upon world 
market conditions. Higher cement production could lead to 
greater output of gypsum and limestone. 
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TABLE 1 
JORDAN, LEBANON, AND SYRIA: PRODUCTION OF MINERAL COMMODITIES! 


(Metric tons unless otherwise specified) 


Country and commodity 


JORDAN 


Bromine: 
Cement, hydraulic 
Clay: 
Common clay 
Kaolin 
Zeolite tuff 
Feldspar 
Gypsum 
Lime’ 
Natural gas, gross 
Petroleum: 
Crude 
Refinery products: 
Liquefied petroleum gas 
Gasoline 
Jet fuel 
Kerosene 
Distillate fuel oil 
Residual fuel oil 
Asphalt 
Total 
Phosphate: 


Phosphate rock, mine output: 


Gross weight 
PO, content 
P.O, equivalent: 
Diammonium phosphate 
Phosphoric acid 
Potassium: 
Potash: 
Crude salts 
K,O equivalent 
Potassium nitrate 
Salt 
Sand, silica 
Steel: 
Crude* 
Semimanufactured 
Stone: 
Dimension, worked 
Gravel and crushed rock 
Limestone 
Marble 
Sulfuric acid: 
Gross weight 
S content 


LEBANON 


Cement, hydraulic 
Gypsum* 


Iron and steel, metal, semimanufactures 


Lime 

P,O, equivalent: 
Phosphatic fertilizers 
Phosphoric acid 


Salt® 
See footnotes at end of table. 
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thousand tons 


million cubic meters 
42-gallon barrels 


thousand 42-gallon barrels 
do. 
do. 
do. 
do. 
do. 
do. 
do. 


thousand tons 
do. 


thousand tons 


do. 


thousand meters 
thousand cubic meters 
do. 


cubic meters 


thousand tons 
do. 


thousand tons 


1999 


2,687 


450,178 
34,040 
13,086 

1,000 
244,920 
4,100 
282 


14,600 


1,505 
4,685 
1,722 
1,382 
7,100 
7,341 
830 
24,565 


6,014 
1,924 


313,000 
587,000 


1,800 
1,080 
279,135 
130,560 


30,000 
300,000 


6,303 
12,180 
8,000 
10,250 


1,804 
590 


2,714 


1,600 ' 


55,000 


14,000 ' 


30,000 
100,000 
3,500 


2000 


2,640 


199,468 
36,795 
9,797 
11,112 
157,868 
4,100 
287 


14,600 


1,684 
4,957 
1,950 
1,991 
6,662 
8,929 
688 
26,861 


5,526 
1,824 


197,000 
543,000 


1,936 
1,162 
311,189 
118,045 


30,000 
270,000 


3,508 
10,381 
8,000 
21,575 


1,761 
576 


2,808 
1,700 
80,000 
14,000 


15,000 
122,000 
3,500 
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2001 


3,173 


211,000 
39,000 
10,300 

611 
86,012 
4,300 
279 


14,600 


1,606 
5,465 
1,693 
1,398 
7,456 
8,564 
821 
27,003 


5,843 
1,928 


256,000 
482,000 


1,963 
1,180 
329,000 
125,000 


30,000 
290,000 


3,700 
11,000 
8,400 
22,800 


1,653 
540 


2,890 
1,600 
80,000 
14,000 


20,000 
135,000 
3,500 


r, 2 
r, 2 


2002° 


5,000 
3,558 


241,000 
44,000 
11,800 

530 
11,252 
4,900 
256 


14,600 


1,577 
5,383 
1,650 
1,608 
8,139 
7,911 
1,066 
27,334 


7,179 
2,340 


267,000 
594,000 


1,956 
1,170 
5,000 
375,000 
143,000 


30,000 
290,000 


4,200 
12,600 
9,600 
26,000 


1,803 
589 


2,852 
1,700 
40,000 
14,000 


30,000 
150,000 
3,500 


1,2 


NOUN 


2003° 


20,000 
3,515 2 


239,000 
43,600 
11,700 

530 
11,200 
4,900 
310 


14,600 


1,600 
5,500 
1,700 
1,700 
8,300 
8,100 
1,100 
28,000 


6,763 
2,230 


210,000 
563,000 


1,961 
1,230 
60,000 
372,000 
142,000 


30,000 
290,000 


4,200 
12,500 
9,500 
25,800 


1,649 
539 


TABLE 1--Continued 
JORDAN, LEBANON, AND SYRIA: PRODUCTION OF MINERAL COMMODITIES! 


(Metric tons unless otherwise specified) 


Country and commodity 
LEBANON--Continued 
Sulfuric acid: 
Gross weight 
S content 
SYRIA 
Cement, hydraulic thousand tons 
Gas, natural: 
Gross million cubic meters 
Dry do. 
Gypsum 
Natural gas liquids: 
Propane thousand 42-gallon barrels 
Butane do. 
Pentanes do. 
Total do. 
Nitrogen: 
N content of ammonia 
N content of urea 
Petroleum: 
Crude thousand 42-gallon barrels 
Refinery products: 
Liquefied petroleum gas do. 
Gasoline do. 
Naphtha do. 
Jet fuel do. 
Kerosene do. 
Distillate fuel oil do. 
Residual fuel oil do. 
Asphalt do. 
Other do. 
Total do. 
Phosphate: 


Phosphate rock, mine output: 
Gross weight thousand tons 
P,O, content do. 
P,O, equivalent: 
Phosphatic fertilizers 
Phosphoric acid 
Salt 
Steel: 
Crude® 
Semimanufactured 
Stone: 


Dolomite, refractory grade do. 


Gravel and crushed rock do. 
Marble blocks 
Sand, construction 
Sand, industrial 


thousand cubic meters 
thousand tons 


Volcanic tuff do. 


Sulfur 
Byproduct of petroleum and natural gas 
Sulfuric acid: 
Gross weight 
S content 


“Estimated; estimated data are rounded to no more than three significant digits. "Preliminary. ‘Revised. -- Zero. 


'Table includes data available through February 3, 2005. 
: Reported figure. 
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1999 


249,000 
81,400 


5,134 


6,947 
3,676 
394,000 


500 
1,630 
43 
2,173 


111,800 
73,400 


210,000 


1,571 
10,076 
3,156 
2,218 
742 
31,704 
28,201 
2,513 
826 
81,007 


2,084 
635 


66,000 
53,000 
104,335 


70,000 
85,000 


2,856 
6,546 
456 
556 
869 
510 


11,730 


193,000 
63,100 


2000 


400,000 
131,000 


4,631 


6,934 
3,886 
333,000 


511 
1,666 
44 
2,221 


91,100 
56,600 


199,843 


1,633 
8,678 
4.419 
1,457 
742 
33,176 
27,467 
2,332 
826 
80,730 


2,166 
646 


113,000 
89,000 
106,130 


70,000 
60,000 


4,912 
5,549 
377 
395 
813 
507 


16,660 


318,000 
104,000 


r 


r 


r 


r 


2001° 


400,000 
131,000 


5,428 


7,130 
5,590 
375,000 


525 
1,710 
45 
2,280 


138,400 
97,700 


189,180 


1,310 
11,400 
4,400 
1,500 
750 
31,000 
26,800 
2,300 
800 
80,300 


2,043 
613 


69,000 
57,000 
190,000 


70,000 
60,000 


5,000 
6,000 
347 
450 
850 
650 


16,400 


239,000 
78,000 


2002° 


480,000 
157,000 


5,450 


8,000 
6,000 
375,000 


760 
2,480 
65 
3,300 


142,800 
88,500 


185,530 


1,430 
12,500 
4,400 
1,500 
800 
33,000 
28,900 
2,300 
800 
85,600 


2,483 
745 


123,000 
102,000 
146,000 


70,000 
300,000 


5,000 
6,000 
340 
450 
850 
650 


16,100 


344,000 
112,000 


r,2 
r,2 


r,2 


2003° 


465,000 
152,000 


5,450 


8,000 
6,000 
375,000 


760 
2,480 
65 
3,300 


161,100 
90,700 


192,720 


1,370 
11,900 
4,400 
1,500 
750 
32,000 
27,700 
2,300 
800 
82,700 


2,414 
725 


91,000 
73,000 
146,000 


70,000 
450,000 


5,000 
6,000 
340 
450 
850 
650 


15,400 


250,000 
81,800 
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TABLE 2 
JORDAN, LEBANON, AND SYRIA: STRUCTURE OF THE MINERAL INDUSTRIES IN 2003 


(Thousand metric tons unless otherwise specified) 


Country and commodity Major operating companies Location of main facilities Annual capacity 
JORDAN 
Bromine Jordan Bromine Company (Arab Potash Company Ltd., 50%, al-Safi 50. 
and Kemira Danmark A/S, 50%) 
Cement Jordan Cement Factories Co. Ltd. (LaFarge Group, 44%; Fuhia and Rashadia 4,100. 
Jordan Investment Corp., 14.3%; Social Security Corp., 9%) 

Do. Arab Company for White Cement Industry Amman 130. 
Magnesia Jordan Magnesia Company (Arab Potash Company Ltd., 55.8%) al-Safi 60. 
Natural gas million cubic meters National Petroleum Company (Government, 100%) Risha 460. 
Petroleum: 

Crude thousand 42-gallon National Petroleum Company Hamza NA. 

barrels 

Refined do. Jordan Petroleum Refinery Company Zarga 33,000. 
Phosphate: 

Phosphate rock Jordan Phosphate Mines Company (Jordan Investment Corp., al-Hasa 4,000. 

41.5%; Social Security Corp., 27.8%; Kuwait Investment Corp., 

15.9%) 
Do. do. Shidiya 3,264. 
Do. do. al-Abiad 3,000. 

Phosphatic fertilizers Jordan Fertilizer Industry Company (Government, 26%, and Aqaba 600 DAP.! 

Jordan Phosphate Mines Company, 25%) 
Do. Nippon Jordan Fertilizer Company (Arab Potash Company Shiyada 100 DAP;! 
Ltd., 20%, and Jordan Phosphate Mines Company, 20%) 200 other. 
Do. Kemira Arab Potash Company (Arab Potash Company Ltd., Aqaba 75. 
50%, and Kemira Danmark A/S, 50%) 
Phosphoric acid” Jordan Fertilizer Industry Company do. 750. 
Do.” Indo-Jordan Chemicals Company (Southern Petrochemical Shiyada 224. 
Industries Corp., 52.2%; Jordan Phosphate Mines Company 
34.8%; Arab Investment Co., 13%) 
Potash Arab Potash Company Ltd. (Government of Jordan, 52.9%; al-Safi 1,800. 
Arab Mining Co., 20.7%; Islamic Development Bank, 5.2%) 
Potassium nitrate Kemira Arab Potash Company Aqaba 150. 
Salt Jordan Safi Salt Company (subsidiary of Arab Potash al-Safi 1,232. 
Company Ltd.) 
Do. al-Azraq Azraq NA. 
Steel: 
Crude Jordan Steel plc Amman 250. 
SemImanufactured do. do. 250. 
Do. National Steel Industry Co. Awajan 100. 
Do. Other steel producers NA. 506. 
Sulfuric acid Jordan Fertilizer Industry Company Aqaba 1,640. 
Do. Indo-Jordan Chemicals Company Shiyada 660. 
LEBANON 
Cement Holcim (Liban) SAL (Holcim Ltd., 55.8%) Chekka 1,800. 

Do. Ciementerie Nationale SAL do. 1,650. 

Do. Ciment de Sibline Sibline 1,200. 
Phosphate fertilizers Lebanon Chemicals Company SAL Selaata NA. 
Phosphoric acid do. do. NA. 
Steel Consolidated Steel Lebanon SAL Amchit 300. 
Sulfuric acid Lebanon Chemicals Company SAL Selaata NA. 

SYRIA 
Cement Tartous Company for Cement & Building Materials” Tartous 1,802. 
Do. al-Chaba Cement & Building Materials° Aleppo 923. 
Do. Arabian Cement Co. for Cement’ do. 898. 
Do. Adra Co. for Cement and Building” Adra 845. 
Do. Syrian Co. for Manufacturing Cement” Hama 432. 
Do. National Co. for Manufacturing of Cement” Dummar 190. 


See footnotes at end of table. 
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TABLE 2--Continued 


JORDAN, LEBANON, AND SYRIA: STRUCTURE OF THE MINERAL INDUSTRIES IN 2003 


Country and commodity 
SYRIA--Continued 
Cement--Continued 


Do. 

Natural gas million cubic meters 
Do. do. 
Do. do. 
Do. do. 
Do. do. 

Nitrogen: 


(Thousand metric tons unless otherwise specified) 
Major operating companies 


-Rastan Co. for Cement and Building Materials’ 
Military Housing Cement Group (Government, 100%) 
ConocoPhillips Company 
al-Furat Petroleum Company (Syrian Petroleum Company, 50%; 
Deminex GmbH, 18.8%; Pecten Syria Petroleum, 15.6%; 
Royal Dutch/Shell, 15.6%) 
Syrian Petroleum Company (Government, 100%) 
do. 
do. 


Ammonia and urea’ General Fertilizers Company (subsidiary of General Homs 256 ammonia; 
Organization for Chemical Industries) 137 urea. 
Fertilizers do. do. 109. 
Petroleum: 
Crude thousand 42-gallon al-Furat Petroleum Company al-Thayyem 20,000. 
barrels 
Do. do. do. al-Izba 18,300. 
___Do. do. do. Omar/Omar North 14,600. 
Do. do. do. Maleh/Azraq 11,000. 
Do. do. do. Sian 11,000. 
Do. do. do. Jarnof/Saban 9,100. 
Do. do. do. al-Ward 7,300. 
Do. do. do. Tanak 6,600. 
Do. do. Syrian Petroleum Company Suwaidiyah, Jebissa, and 45,600. 
Karatchok 
Do. do. Deir-ez Zor Petroleum Company (Syrian Petroleum Company, Qahar 10,200. 
. 50%, and Total S.A., 50%) 
Do. do. do. Jafra 4,700. 
Do. do. . do. al-Mazraa and Attala North 3,700. 
Do. do. al-Khabur Petroleum Co. (Syrian Petroleum Company, 50%) Kishma 5,800. 
Refined: do. Banias Refinery Company (Government, 100%) Banias 49,300. 
Do. do. Homs Refinery Company (Government, 100%) Homs 39,100. 
Phosphate: 
Phosphate rock General Company for Phosphate and Mines (Government, 100%) Eastern A 1,150. 
Do. do. Kneifis 800. 
Do. do. Eastern B 700. 
Phosphatic fertilizers General Fertilizers Company Homs 450 TSP; 
207 P,Os. 
Phosphoric acid . do. do. NA. 

Salt General Company for Phosphate and Mines Deir al-Zour ; Te: 

Steel: 

Billet General Company for Iron and Steel Products (Government, 100%) Hama 60. 

Rolled Merri Family Tartous 300. 
Do. Arab Steel Co. Lattakia 250. 
Do. Joud International do. 150. 

Do. General Company for Iron and Steel Products a Hama 78. 

Sulfur metric tons Homs Refinery Co. Homs 14,600. 
Do. do. do. Processing plant at Suwaidiyah _—7,410. 
Do. do. Syrian Petroleum Company Processing plant at Jebissa 7,300. 

Sulfuric acid General Fertilizers Company Homs 560. 

NA Not available. 

'Diammonium phosphate. 

Expressed in phosphorus pentoxide (P 3.) equivalent. 

*Subsidiary of General Organization for Cement and Building Materials, which 1s 100% Government owned. 

“Expressed in nitrogen equivalent. 

“Triple superphosphate. 
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Location of main facilities 


Annual capacity 


Rastan 131. 
Musselemieh NA. 
Processing plant at Deirez-Zor 4,750. 
Processing plant at Omar 2,400. 
Processing plant at Palmyra 2,200. 
Processing plant at Jebissa 1,060. 
Processing plant at Suwaidiyah 240. 
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THE MINERAL INDUSTRY OF KUWAIT 
By Philip M. Mobbs 


Kuwait’s economy revolved around the production and 
refining of crude oil. Of the world’s leading crude oil 
producers, Kuwait ranked 12th (BP p.l.c., 2004§'). In 2003, 
the petroleum and natural gas sector contributed about 51% 
of the gross domestic product (GDP) at current prices and 
accounted for about 88% of Government revenue (Central Bank 
of Kuwait, 2004§). The GDP at constant prices increased by 
10.1% in 2003 compared with a 0.4% drop in 2002. The GDP 
based on purchasing power parity was estimated to be $34.93 
billion? (International Monetary Fund, 2004§). 

In 2003, Amiri decree No. 153 established the Ministry 
of Energy and transferred to it the functions and staff of the 
Ministry of Oil and the Ministry of Electricity and Water. 


Trade 


Kuwait was a member of the Arabian Gulf Cooperation 
Council, the Organization of Arab Petroleum Exporting 
Countries, and the Organization of the Petroleum Exporting 
Countries (OPEC). In 2003, total exports (free on board) were 
valued at $20.8 billion, of which oil exports accounted for about 
$19.1 billion and manufactured fertilizer exports accounted 
for $123.6 million. In 2002, total exports were valued at 
$15.4 billion, of which oil exports accounted for about $14.1 
billion and manufactured fertilizer exports accounted for $51.1 
million. Total imports (cost, insurance, and freight paid to 
point of destination) in 2003 were estimated to be $10.8 billion 
compared with $9.0 billion in 2002 (Central Bank of Kuwait, 
20048). 

A majority of exports and imports were transported by sea. 
In 2003, however, seaborne transport through the Persian Gulf 
to Kuwait was disrupted by the military action in Iraq that 
began on March 19. By the end of March, insurance premiums 
on ships that docked in Kuwait had increased by 300%. For 
non-oil shipments, this was equivalent to an increase of about 
$100 to $150 per shipping container (Cundy, 2003; Middle East 
North Africa Financial Network, Inc., 2003$§). 

In 2003, the Government signed a memorandum of 
understanding (MOU) with Iran to import natural gas and 
water from Iran. The gas imports from Iran would supplement 
proposed imports of natural gas from Qatar. 


Commodity Review 


Proposed mineral-related construction in Kuwait included Al- 
Fada Trading and Contracting Co.’s $398-million carbon anode 
plant, which would be operated by Gulf Carbon Industries 


'References that include a section mark (§) are found in the Internet 
References Cited section. 

“Where necessary, values have been converted from Kuwaiti dinars 
(KD) to U.S. dollars (US$) at the rate of KD0.297=US$1.00 for 2003 and 
KD0.304=US$1.00 for 2002. 
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Co., and General Trading and Contracting Co.’s $27 million 
high-carbon ferrochrome plant, which would be operated by 
Kuwait Ferrochrome Co. (Middle East Economic Digest, 2003a; 
Ministry of Finance, 2003). 


Industrial Minerals 


Nitrogen (Fertilizer).—In March, Petrochemical Industries 
Co. suspended production at its ammonia and urea plants 
because of the war in Iraq. Production resumed on April 3, and 
shipments, in mid-April. The company renovated ammonia line 
2 and, in May, converted the prilled urea production unit to a 
granular urea unit, which increased the granular urea production 
capacity to 1,750 metric tons per day (t/d) from about 1,100 t/d 
(KPC World, 2003, p. 21). 


Mineral Fuels 


Natural Gas.—The Kuwait Government planned to 
substitute cleaner-burning natural gas for the fuel oil that fired 
the country’s powerplants. Domestic Kuwaiti natural gas 
production, however, was associated with crude oil production 
that was subject to OPEC production quotas and not power 
demand. In January, the Government signed an MOU to import 
from 8 billion to 10 billion cubic meters per year of natural gas 
from Iran. Imports were scheduled to begin in 2005, the same 
year that from 8 billion to 15 billion cubic meters per year of 
natural gas was projected to begin to be imported from Qatar 
(Petroleum Economist, 2003). 

Petroleum.—In December 2002, the OPEC crude oil 
production ceiling allocation for Kuwait was 1.741 million 
barrels per day (Mbbl/d). The quota increased to 1.846 Mbbl/d 
in January 2003, 1.966 Mbbi/d in February, and 2.038 Mbbl/d 
in June before falling back to 1.966 Mbbi/d in November 
(Organization of the Petroleum Exporting Countries, 2004, 

p. Xii1). 

Project Kuwait, which was the proposed $7 billion expansion 
of production of five oilfields in northern Kuwait to about 
900,000 barrels per day (bbI/d) from 450,000 bbi/d by foreign 
oil companies, continued to be discussed in Parliament. 
Because the Kuwaiti constitution prohibited foreign ownership 
of Kuwaiti mineral resources, the proposed Project Kuwait 
development was to be performed by international oil 
companies under service contracts that would pay the foreign 
companies a per-barrel fee and other fees, which would allow 
ownership of the oil resources to remain under Government 
control (Oster, 20038). 

In late 2003, a meeting on the development of the offshore 
Dorra Gasfield was held between the Kuwaiti and the Saudi 
Arabian oil ministries. Portions of the field are located in Iran, 
Kuwait, and Saudi Arabia. Development had been on hold for 4 
decades because of a maritime border dispute between Iran and 
Kuwait. Iran objected to development of the field, which had 
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estimated recoverable reserves of 200 billion cubic meters, until 
the border was demarcated (Rigzone.com, 2003§). 

In mid-March, Kuwait National Petroleum Co. (KNPC) 
ceased production at the 460,000 bbl/d-capacity Mina al- 
Ahmadi, the 270,000 bbi/d-capacity Mina Abdulla, and the 
200,000 bbl/d-capacity Shuaiba refineries because of the threat 
from stray Iraqi missiles. The refineries reopened a few days 
later. In October, KNPC proposed building a second refinery at 
Shuaiba by 2006. The new $800 million to $1.2 billion refinery 
would have a production capacity of 350,000 bbl/d. By 2008, 
KNPC also planned to rehabilitate the existing three refineries 
and to increase their total production capacity to 1 Mbbl/d at a 
cost of $3 billion (Middle East Economic Digest, 2003b; World 
Refining, 2003; AME Info, 2003§; Ministry of Oil, 2003§). 
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TABLE 1 
KUWAIT: PRODUCTION OF MINERAL COMMODITIES' 


(Metric tons unless otherwise specified) 


Commodity’ 1999 2000 2001 
Cement 1,435,000 1,187,000 ' 920,700 ' 
Lime, hydrated and quicklime® 40,000 40,000 40,000 
Natural gas:*° 
Gross million cubic meters 10,144 4 11,000 10,900 
Dry do. 8,688 4 9,600 9,500 
Natural gas liquids® thousand 42-gallon barrels 38,000 41,100 44,300 
Nitrogen: 
N content of ammonia 396,800 409,500 400,000 
N content of urea 330,900 287,600 290,000 
Petroleum: 
Crude? thousand 42-gallon barrels 708,000 766,000 745,000 
Refinery products:* 
Liquefied petroleum gases do. 3,228 4 2,997 * 3,000 
Gasoline, motor do. 16,784 "4 11,757 "4 10,000 
Kerosene do. 57,012 "4 45,049 "4 30,000 
Distillate fuel oil do. 97,142 "4 83,981 "4 70,000 
Residual fuel oil do. 73,598 "4 57,116 "4 60,000 
Other do. 82,996 "4 71,769 "4 70,000 
Total do. 327,532." 269,672 "4 240,000 
Salt® 100,000 100,000 100,000 
Sulfur: 
Elemental, petroleum byproduct 639,000 512,000 524,000 
Sulfuric acid 10,000 100,000 150,000 
“Estimated; estimated data are rounded to no more than three significant digits and may not add to totals shown. ‘Revised. 


'Table includes data available through September 2004. 


2002° 
1,584,000 ' 
40,000 


9,900 
8,700 
40,000 


414,400 "4 
320,000 


680,000 


3,000 
15,000 ° 
40,000 
80,000 ' 
70,000 ‘ 
80,000 ‘ 

285,000 ‘ 
100,000 


634,000 
150,000 


2003° 


1,600,000 
40,000 


10,000 
8,800 
40,000 


> 


444,400 
330,000 


817,000 


3,000 
15,000 
40,000 
80,000 
70,000 
80,000 

285,000 
100,000 


714,000 
150,000 


7In addition to commodities listed, caustic soda, chlorine, clays, clay products, and sand and gravel were produced, but available information is inadequate 


to make estimates of output. 


‘Includes Kuwait's share of production from the Partitioned Neutral Zone. 


“Reported figure. 
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THe MINERAL INDUSTRY OF OMAN 
By Philip M. Mobbs 


Natural gas and crude oil dominated Oman’s economy. 
Despite the continued decline of national crude oil production, 
Government hydrocarbon revenues increased slightly in 2003 
to about $6.3 billion compared with $5.9 billion in 2002 and 
$5.2 billion in 2001. Total national crude oil production 
declined by 8.5% (approximately 28 million barrels) in 2003 
compared with 2002, which followed a 6.8% (24-million- 
barrel) drop in production in 2002 compared with 2001. The 
potential loss of revenue from the decline in production was 
offset by an increase in the average price received for Omani oil 
to $27.84 per barrel in 2003 compared with $24.29 per barrel 
in 2002 and $23.00 per barrel in 2001. The Government’s 
program to wean the economy from its dependence on crude 
oil noticeably progressed. Despite the increase in natural gas 
and oil revenues, nonhydrocarbon revenue advanced to 27.3% 
of total Government revenue in 2003 compared with 24.4% 
in 2002. Crude oil revenue decreased to about 70.1% of total 
Government revenue compared with 73.2% in 2002, and natural 
gas revenue increased to 2.6% of total Government revenue 
compared with 2.4% in 2002. Vision 2020, which was the 
Government’s long-term economic plan, projected that natural 
gas revenues would increase to 10% of Government revenue 
by 2020 and that crude oil would drop to 9% (Dunkley, 2004; 
Ministry of National Economy, 2004a§'). 

In 2003, the Omani gross domestic product (GDP) at current 
prices was about $21.73 billion,” the GDP based on purchasing 
power parity was about $35.98 billion, and per capita GDP 
based on purchasing power parity was reported to be $15,431. 
The population was estimated to be 2.3 million people according 
to preliminary results of the 2003 census (Al-Markazi, 2004; 
International Monetary Fund, 20048). 

In addition to oil and gas extraction, petroleum refining, and 
the liquefaction of natural gas, chromium, dimension stone, 
gold, gypsum, salt, sand and gravel, and silver was mined or 
quarried in Oman; cement was manufactured; imported copper 
ore was smelted and refined; and sulfur was recovered as a 
coproduct of petroleum processing. Mining and quarrying 
accounted for less than 1% of the GDP. 


Government Policies and Programs 


In April, a new mining law was promulgated by Royal Decree 
No. 27/2003. The new law took effect on May 3. The Ministry 
of Commerce and Industry was charged with developing and 
issuing associated regulations and rules. 


'References that include a section mark (§) are found in the Internet 
References Cited section. 

Where necessary, values have been converted from Omani Rials (OR) to 
U.S. dollars (US$) at the average exchange rate of ORO.384=US$1.00 for 2003, 
OR0.386=US$1.00 for 2002, and ORO.381=US$1.00 for 2001. 
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Trade 


In 2003, total merchandise exports were valued at $11.7 
billion, of which reexports accounted for $1.6 billion. Crude oil, 
valued at about $7.8 billion, accounted for 77% of merchandise 
exports; liquefied natural gas (LNG), 14%; petroleum products, 
2%; base metals and articles, 1%; and mineral products, 1%. Of 
the 278.5 million barrels of crude oil that were exported from 
Oman, China received 27.7%; Japan, 21.8%; Thailand, 18.6%; 
the Republic of Korea, 15.5%; and Malaysia, 4.9% (Ministry of 
National Economy, 2004b§, c§). 

The value of imported mineral products was $479 million and 
accounted for 7% of total recorded merchandise imports in 2003 
(Ministry of National Economy, 2004b§). 


Commodity Review 


Metals 


Aluminum.—In 2003, Government-owned Oman Oil Co. 
S.A.O.C. and the Abu Dhabi Water and Electricity Authority 
(ADWEA), which was owned by the Government of the Abu 
Dhabi Emirate of the United Arab Emirates (UAE), announced 
that they had completed a study for a proposed 530,000-metric- 
ton-per-year (t/yr)-capacity aluminum smelter to be built at 
Sohar. The estimated cost of the project ranged from $2.1 
billion to $2.5 billion. Alcan Inc. of Canada was offered 51% 
equity interest in the project; Oman Oil and ADWEA proposed 
to retain 49% interest. Alcan, however, was preoccupied 
with the acquisition of Pechiney of France. Oman Oil and 
ADWEA subsequently announced that they had commissioned 
a feasibility study of a smaller 330,000-t/yr-capacity smelter 
(Middle East Economic Digest, 2003a; Khaleej Times, 2003$§). 

Aluminum product manufacturers in Oman included National 
Aluminium Products Co. $.A.0O.G. (NAPCO) at Rusayl and 
Shanfari Aluminium Co. at Ruwi. NAPCO announced that it 
was undertaking a $7 million expansion program to increase 
aluminum extrusion capacity to 18,000 t/yr from 8,500 t/yr 
(Newsbriefs.Oman, 20038). 

Copper.—National Mining Co. (a subsidiary of the MB 
Group of Oman) continued exploration of the massive sulfide 
deposits on block 1. The company applied for permits and 
expected to begin to produce copper concentrate from block 1 
in 2004 or 2005. State-owned Oman Mining Co. LLC produced 
refined copper from imported copper concentrate. Other 
companies in the copper sector included Oman Abrasives Co., 
which produced an abrasive grit from Oman Mining’s copper 
slag; Oman Cables Industry Co., which manufactured copper 
electrical cables at Rusayl; and Nuhas Oman L.L.C., which 
made copper bars, rods, tubes, and wire at Rusayl. 


Industrial Minerals 


Cement.—In July, the Government continued its privatization 
efforts by offering part of its holding of 60% of the stock of 
Oman Cement Co. S.A.O.G. on the Muscat Securities Market. 
Regional demand for cement resulted in Omani cement prices 
rising to about $55 per metric ton in 2003 from about $49 per 
ton in 2002 (Times of Oman, 20038). 

Nitrogen.—Construction of Oman India Fertiliser Co. 
S.A.O.C. (OMIFCO)’s 3,500-metric-ton-per-day (t/d)-capacity 
ammonia and 5,060-t/d-capacity granular urea facility at Sur 
was expected to be completed in 2005. OMIFCO was a joint 
venture of Oman Oil (50%) and Indian Farmers Fertiliser 
Cooperative Ltd. of India and Krishak Bharati Cooperative 
Ltd. of India (25% each). Initial production from the $1 billion 
plant was expected to start in 2005, and most of the output 
was assigned to Indian companies under a 15-year take-or-pay 
contract (Oman Oil Company, S.A.O.C., undated§). 

Engro Chemical Pakistan Ltd. completed a feasibility study 
of its proposed ammonia and urea project at Sohar. A joint 
venture of Engro Chemical and Oman Oil had planned to move 
a 1,500-t/d-capacity ammonia plant to Sohar, Oman, from the 
Netherlands and to build an adjoining 2,600-t/d-capacity urea 
plant, but contractor’s bids on the project were higher than 
expected. The joint venture reevaluated and subsequently 
terminated the project (Asian Chemical News, 2003b). 

Other nitrogen projects in Oman included Bahwan Trading Co.’s 
proposed $600 million 2,000-t/d ammonia and 3,500-t/d granular 
urea plant at Sohar, which was to be operated by the Bahwan 
Trading subsidiary Sohar International Urea and Chemical 
Industries, and a proposed 100-t/d-capacity nitrogen plant at 
Sohar that was to supply the planned Sohar crude oil refinery 
(Middle East Economic Digest, 2003c; Middle East North 
Africa Financial Network, Inc., 20028). 


Mineral Fuels and Related Materials 


Methanol.—In December, Oman Methanol Co. was formed 
by Oman Methanol Holding Co. [a subsidiary of the Omzest 
Group of Oman (50%), Methanol Holdings (Trinidad) Ltd. of 
Trinidad and Tobago (30%), and Ferrostaal AG of Germany 
(20%)]. Oman Methanol proposed to build a 2,500- to 3,000- 
t/d-capacity methanol plant at Sohar. Originally, Ferrostaal, 
Oman Oil, and Omzest had planned to build a 5,000-t/d- 
capacity methanol plant, but Oman Oil withdrew from the 
venture in November, and the project was restructured with a 
smaller initial design capacity, allowance for a future capacity 
expansion of the project to 5,000 t/d, and the addition of new 
partner Methanol Holdings (Asian Chemical News, 2003a; 
Middle East Economic Digest, 2004). 

Natural Gas.—Petroleum Development Oman LLC (PDO), 
which was a joint venture of the Government (60% equity 
interest), the Royal Dutch/Shell Group of the Netherlands 
and the United Kingdom (34%), Total S.A. of France (4%), 
and Partex Oil & Gas Corp. of Portugal (2%), increased the 
Government gas plant’s capacity to 23 million cubic meters per 
day with the installation of a new compressor. Construction 
started on the Saih Nihayda gas plant that was designed to 
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process 20 million cubic meters per day of natural gas to remove 
condensate and water from the gas stream. In 2003, PDO drilled 
four gas exploration wells ang added to company reserves 23.5 
billion cubic meters of natural gas and 86.2 million barrels of 
condensate in the Burhaan West Field extension and the Fakhr 
Field. PDO also announced a proposed 5-year $2 billion gas- 
infrastructure investment program (Times of Oman, 2002§; 
Rigzone.com, 2003§; Petroleym Development Oman LLC, 
2004a8, b§). 

In 2002, the unitized venture of Novus Petroleum Ltd. 
of Australia (40%), Atlantis Holding Norway A/S and LG 
International Corp. of the Republic of Korea (25% each), and 
Eagle Energy (Oman) Ltd. (a subsidiary of Heritage Oil Corp. 
of Canada) (10%), drilled the Tibat-1 wildcat well across the 
boundary of blocks 8 and 17. Novus proceeded with field 
development planning, but drill-stem testing of the Tibat-1 
gas discovery revealed that the gas contained high amounts 
of nitrogen and that additiona] processing facilities would be 
needed to develop the field fo, commercial production. During 
2003, Novus processed three-Jimensional (3-D) seismic data 
that had been acquired over the Omani sector of the offshore 
Hengam (Iran)/West Bukha (Oman) Field that straddled the 
Jran-Oman maritime border and two-dimensional (2D) seismic 
data on blocks 15, 31, and 47. 

In 2003, Novus renovated the single-point-mooring system that 
was used to offload condensate from storage on the production 
platform on its offshore Bukha Field on block 8, completed 
rehabilitation work on the Bul;ha platform’s liquefied petroleum 
gas (LPG) extraction plant, and started a gas compression 
project at the onshore termina{ for the gas pipeline. PT Medco 
Energi Internasional Tbk of Ir,donesia proposed to acquire 
Novus in December. 

In February, China Nationa| Chemicals Import & Export 
Corp. (Sincochem), which was owned by the Chinese 
Government, completed the acquisition of Atlantis from 
Petroleum Geo-Services ASA of Norway. Atlantis, which held 
a 50% interest in block 17 whzre Novus drilled the Tibat-1, 
farmed out one-half of its interest in block 40 to Electro Silica 
Oil and Gas Ltd. (a subsidiary. of Electro Silica ple of the 
United Kingdom). Atlantis drilled an exploration well on a gas 
prospect on block 40 in Septeynber. 

Occidental Petroleum Corp. of the United States (Oxy) and 
Mitsu E&P Middle East BV, which was a subsidiary of Mitsu 
Oil Exploration Co. of Japan, formed the Northern Oman Gas 
Joint Venture, which agreed tg sell to the Government about 
3.4 million cubic meters per day of natural gas from associated 
gas-producing zones and previously stranded nonassociated gas 
reservoirs on block 9 (Occideptal Petroleum Corp., 2004, p. 11). 

At yearend 2003, Government-owned Oman Gas Co.’s 700- 
kilometer (km) Salalah and 3G0-km Fahud-Sohar pipelines were 
awaiting commissioning. Construction of a 45-km pipeline spur 
that would couple the Fahud-Sohar gas pipeline at Mahdha, 
Oman, to Al Ain, UAE, was nearly complete. The spur would 
supply natural gas to Dolphin Energy Ltd. in the UAE for 3 
years until Dolphin’s pipeline to Qatar was completed. The 
pipeline spur was designed to be able to reverse the gas flow 
direction. 
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The Government formed Qalhat LNG Co. S.A.0.C. (QLNG) 
to own and operate the proposed third LNG train at Qalhat. 
QLNG would be owned by the Government (55.84% equity 
interest), Oman Liquefied Natural Gas LLC (36.8%), and Union 
Fenosa S.A. of Spain (7.36%). 

Petroleum.—PDO’s production from about 117 gasfields 
and oilfields accounted for most of Oman’s hydrocarbon 
output. Much of the drop in crude oil production was attributed 
to production declines at PDO’s older fields in west-central 
section of the country. To counter the continued production 
decline, PDO had significant artificial lift and water flood 
programs in place, which resulted in a higher production costs 
in Oman compared with many of the other countries in the 
Persian Gulf region. Oil lifted by beam pumping accounted 
for 38% of PDO’s output; electrical submersible pumps, 30%; 
gas lift, 23%; and progressing cavity pumps, 4%. Flowing 
wells accounted for only 5% of production in 2003 compared 
with 1992 when gas lift accounted for 68% of the production; 
pumping, 22%; and flowing wells, 10%. Under a proposed 
expansion of the water flood program, PDO would inject about 
4.4 million barrels per day of water into producing reservoirs. 
PDO also had started enhanced oil recovery programs, such as 
the steam injection program on the Mukhaizna Field that began 
in 2003. The program required PDO to drill an additional 1,800 
to 2,200 wells in the field; initial enhanced production was 
expected to begin in 2007. Also in 2003, PDO evaluated the 
results of a 2002 trial steam-injection program at the Qarn Alam 
Field, initiated 7 seismic surveys, and drilled 10 oil-exploration 
wells. A total of 35.4 million barrels was added to reserves 
(Al-Hinai, 2003; Gavin, 2003; Petroleum Development Oman 
LLC, 2004a§, b§). 

The contract for a $3.4 million automated gas-oil separation 
plant for the Barik Gharif Field was awarded by PDO to 
Emerson Process Management, which was a subsidiary of 
Emerson Electric Co. of the United States. 

Oxy (65% equity interest) and Mitsu (35%) produced about 
18,500 barrels per day (bb1/d) of oil from block 9, primarily 
from the Safah Field. Oxy continued exploration of block 
27 and sold a 35% interest in the block to Mitsu (Occidental 
Petroleum Corp., 2004, p. 11). 

In 2003, EnCana International Oman (a subsidiary of EnCana 
Corp. of Canada) signed a 3-year production-sharing agreement 
and began exploration on blocks 3 and 4. Rees Oil & Gas 
Services LLC of Oman and BGP International of China [a 
subsidiary of China National Petroleum Corp. (CNPC)] formed 
BGP Oil & Gas Services LLC. BGP Oil & Gas acquired 3-D 
seismic data across block 5 for Daleel Petroleum Co., which 
was a joint venture of Mazoon Petrogas S.A.O.C. (a subsidiary 
of the MB Group of Oman) and Mazoon Petrogas BVI Ltd. (an 
indirect subsidiary of CNPC). Daleel Petroleum had acquired 
block 5 and the Daleel Field from Japex Oman Co. in 2002. 

Spectrum Energy and Information Technology Ltd. of the 
United Kingdom won a 6-year Government seismic-data 
contract for work along the Arabian Sea coastline. Spectrum 
was to reprocess 6,000 km of existing 2D seismic data and 
acquire and process an additional 12,000 km of seismic, gravity, 
and magnetic data along the southwestern coast. 
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In 2003, Sohar Refinery Co. (a subsidiary of Oman Refinery 
Co. LLC) awarded the construction contract for the proposed 
116,000-bbl/d crude oil refinery at Sohar. The construction was 
expected to take 3 years (Middle East Economic Digest, 2003b). 
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Major Sources of Information 


Ministry of Commerce and Industry 
Directorate General of Minerals 
P.O. Box 550 
Muscat, 113 
Oman 
Telephone: +(968) 771-7832 
Fax: +(968) 771-0515 
E-mail: dgml@mocioman.gov.om 


Ministry of Petroleum and Gas 
P.O. Box 551 
Muscat, 113 
Oman 
Telephone: +(968) 603-33 


TABLE 1 


OMAN: PRODUCTION OF MINERAL COMMODITIES’ 


(Metric tons unless otherwise specified) 


Commodity” 1999 2000 2001 2002 2003° 
Cement, hydraulic 1,217,000 1,238,063 1,369,570 1,400,000 ° 1,400,000 
Chromium, gross weight 26,004 15,110 30,150 27,444 ? 28,000 
Copper, metal: 
Smelter 16,818 23,790 24,220 24,000 ° 17,000 
Refinery 17,171 24,281 24,000 ° 24,000 ° 17,000 
Gas, natural: 
Gross million cubic meters 11,567 15,496 19,268 22,366 21,000 
Dry do. 8,056 12,020 14,000 14,800 ° 14,000 
Gold kilograms 597 551 603 188 ° 4 
Gypsum 180,129 131,909 44,323 55,722 50,000 
Natural gas liquids“ thousand 42-gallon barrels 6,000 6,000 6,000 6,000 6,000 
Petroleum: 
Crude® do. 328,100 ? 353,000 352,000 328,000 300,000 
Refinery products: 
Liquefied petroleum gas do. 423 350 * 366 545 * 550 
Gasoline do. 4,711 4,857 4,198 5,428 5,400 
Jet fuel and kerosene do. 1,457 1,643 1,489 2,008 2,000 
Distillate fuel oil do. 6,297 6,363 5,338 6,658 6,700 
Residual fuel oil do. 14,900 14,797 11,980 14,942 15,000 
Other do. 908 638 666 1,048 1,000 
Total do. 28,696 28,648 24,037 30,629 30,700 
Salt NA 11,700 13,983 14,410 15,000 
Sand and gravel 15,681,951 22,448,254 25,967,815 21,736,414 22,000,000 
Silver kilograms 3,366 4,894 3,153 38 -- 
Stone: 
Marble 188,545 147,686 157,249 135,930 140,000 
Other 3,813,821 3,537,216 3,395,589 3,182,522 3,200,000 
Sulfur® 30,000 30,000 30,000 30,000 30,000 


“Estimated; estimated data are rounded to no more than three significant digits and may not add to totals shown. NA Not Available. -- Zero. 


'Table includes data available through October 2004. 


"In addition to the commodities listed, clay for bricks and tile was produced and steel scrap melted, but available information is inadequate to make estimates of 


output levels. 
*Reported figure. 
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THE MINERAL INDUSTRY OF QATAR 
By Philip M. Mobbs 


Except for hydrocarbons, Qatar had few mineral resources. 
There was some production of clay, dolomite and limestone, 
gypsum, sand, and shale. Processed mineral-based commodity 
production included cement, direct-reduced iron, lime, and 
crude steel; petrochemical plant output included ammonia, 
methanol, sulfur, and urea. 

Exploitation of natural gas and oil accounted for about 57% 
of the Qatari economy. According to the International Monetary 
Fund (2004$§'), the Qatari gross domestic product (GDP) based 
on purchasing power parity was estimated to be $18.7 billion,’ 
and per capita GDP based on purchasing power parity was 
estimated to be $25,214 in 2003. 

Qatar’s estimated oil reserves were 15.2 billion barrels. 
Estimated to be about 25.8 trillion cubic meters, Qatar’s proven 
natural gas reserves were the third largest in the world. Other 
countries with notable proven natural gas reserves included 
Russia (47 trillion cubic meters), Iran (26.7 trillion cubic 
meters), Saudi Arabia (6.7 trillion cubic meters), the United 
Arab Emirates (6.1 trillion cubic meters), the United States 
(5.2 trillion cubic meters), Nigeria (5 trillion cubic meters), 
and Algeria (4.5 trillion cubic meters). In 2003, the nation 
produced 30 billion cubic meters of natural gas, which placed 
Qatar 19th on the list of major gas-producing countries. The 
Government continued to develop the country’s natural gas 
resources vigorously, given the available reserve base and 
international demand. Several gas utilization programs that 
would significantly increase national natural gas production 
were under evaluation or underway. These included the 
construction of gas-to-liquids plants, additional liquefied natural 
gas (LNG) trains, and international gas pipelines (BP p.l.c., 
2004, p. 4, 20; Sastry, 2004, p. 5, 9, 11-14, 16; U.S. Energy 
Information Administration, 2003§; Ford, 2003§). Unlike many 
other countries with natural gas reserves, about 98% of Qatar’s 
gas was unassociated gas; only 425 billion cubic meters was 
associated with the oilfield production and thus impacted by the 
crude oil production quotas of the Organization of the Petroleum 
Exporting Countries (2004, p. xii-xiii, 9, 11). 


Trade 


Provisional estimates of total exports from Qatar were valued 
at $12.6 billion in 2003 compared with $11.0 billion in 2002. 
Petroleum and petroleum products accounted for about 91% of 
the value of total exports. Of the nearly 274 Mbbl of crude oil 
produced in 2003, about 210 million barrels (Mbbl) of crude 


'References that include a section mark (§) are found in the Internet 
References Cited section. 

“Where necessary, values have been converted from Qatari rials to U.S. 
dollars at the average exchange rate of QR3.6372=US$1.00 for 2003 and 
QR3.6370=US$1.00 for 2002. 
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oil and products was exported. About 69% of the country’s oil 
exports was shipped to Japan. Total imports were $5.4 billion in 
2003 compared with $4.3 billion in 2002 (Qatar Central Bank, 
2004, p. 6; Ministry of Foreign Affairs, undated$). 


Commodity Review 


As part of the Government’s privatization program, Industries 
Qatar Co. was established in 2003 and the ownership interest 
in Qatar Fertilizer Co., Qatar Fuel Additives Co., Qatar 
Petrochemical Co., and Qatar Steel Co. that had been held by 
Qatar Petroleum (QP) was transferred to Industries Qatar. QP 
retained 80% of the stock of Industries Qatar; 15% equity 
interest was sold on the Doha Stock exchange to investors; and 
5% of the stock was distributed to charitable organizations, such 
as the Qatar Foundation for Education, Science, and Community 
Development and the Government’s Ministry of Awgaf and 
Islamic Affairs (Al-Attryah, 2003a§). 


Metals 


Aluminum.—In December, the proposed joint venture in 
which the partnership of Ferrostaal AG of Germany, JGC Corp. 
of Japan, and United Development Co. was to acquire a 51% 
equity interest and Dubai Aluminium Co. Ltd. was to acquire 
the remaining 49% was terminated. The Ferrostaal partnership 
then formed Doha Aluminium Co. (Dohal) to operate a proposed 
$2.1 billion to $2.6 billion aluminum smelter at Ras Laffan. The 
smelter was to have an initial capacity of 516,000 metric tons 
per year (t/yr) and was designed to be expanded to 1 million 
metric tons per year (Mt/yr) (Metal Bulletin, 2003; Middle East 
Economic Digest, 2003a, b; Peninsula, The, 2004§). 

Iron and Steel.—In 2003, Qatar Engineering for Steel Mesh 
Co. was established to operate a proposed $8.2 million 
30,000-t/yr-capacity steel mesh plant. The plant would produce 
8- and 12-millimeter mesh from steel imported from Saudi 
Arabia, Turkey, and the United Arab Emirates (Middle East 
North Africa Financial Network, Inc., 2003b§8). 

Qatar Steel Co. planned to expand its 400,000-t/yr-design- 
capacity Midrex process direct-reduction iron plant to 1.6 Mt/yr 
and to add 500,000 t/yr of new steel capacity to the existing 
920,000-t/yr capacity. Total cost of the projects was estimated 
to range from $300 million to $400 million (Cooke, 2001, p. 
444; Middle East Economic Digest, 2003a). 


Industrial Minerals 


Qatar National Cement Co. planned to build an additional 
1-Mt/yr-capacity cement plant. The new $123 million plant 
would be built adjacent to the company’s two existing cement 
plants at Umm Bab (Middle East Economic Digest, 2003b; 
American Chamber of Commerce in Egypt, 2004$§). 
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Mineral Fuels and Related Materials 


A number of mineral sector projects have been proposed in 
the mineral fuels and related materials sector. Qatar Industrial 
Manufacturing Co. had proposed to build a 20,000- to 
50,000-t/yr-capacity carbon black plant. The $115 million Ras 
Laffan Helium Project of Ras Laffan Liquefied Natural Gas 
Co. Ltd. (RasGas), RasGas II, and Qatar Liquefied Natural 
Gas Co. Ltd. (Qatargas) was scheduled to begin to produce 
about 19 million cubic meters per year of helium in 2005. 

Qatar Fertilizer Co. proposed a 5,000-metric-ton-per-day (t/d)- 
capacity methanol facility at Mesaieed, and the joint venture 

of QP and PetroWorld Ltd. of South Africa planned to build a 
12,000- to 15,000-t/d-capacity methanol plant at Ras Laffan by 
2008 (Middle East Economic Digest, 2003b; Oil & Gas Journal, 
2003; Middle East North Africa Financial Network, Inc., 2003a§). 

Natural Gas.—In March, QP inaugurated its fourth natural- 
gas-to-liquids (GTL) plant at Mesaieed. The new plant was 
designed to recover about 20 million barrels per year (Mbbl/yr) 
of ethane, 14 Mbbl/yr propane, 8 Mbbl/yr butane, and 2 Mbbl/yr 
condensate from raw natural gas production (Qatar Petroleum, 
2003a). 

The construction of a $900 million 12.4-Mbbl/yr GTL plant 
for Oryx GTL Ltd., which was a joint venture of QP and Sasol 
Synfuels International Ltd. of South Africa, began in December. 
QP and Qatar Shell GTL Ltd. proposed to build a $5 billion 51- 
Mbbl/yr GTL plant at Ras Laffan in two phases; initial output of 
about 26 Mbbl/yr was to start in 2008. QP also planned to build 
additional GTL plants at Ras Laffan with ConocoPhillips Co., 
Exxon Mobil Corp., and Marathon Oil Corporation. In 2003, 
Ivanhoe Energy Inc. withdrew its proposal for a GTL plant at 
Ras Laffan (Al-Attiyah, 2003b§; Peninsula, The, 2003$). 

The Qatargas II project was a planned two-train 15.6-Mt/yr- 
capacity LNG facility that would raise Qatargas’ total capacity 
to 23.1 Mt/yr. The proposed Qatargas III project would add 
a sixth LNG train (with a 7.5-Mt/yr capacity) to the Qatargas 
operation. RasGas planned to build five additional LNG trains 
with a total capacity of 29.7 Mt/yr. The 33-million-cubic-meter- 
per-year-capacity Dolphin natural gas pipeline from Qatar to 
the United Arab Emirates, the 17-million-cubic-meter-per-year- 
capacity Gulf South Asia gas pipeline extension of the Dolphin 
pipeline to Pakistan via Oman, and the 10-muillion-cubic-meter- 
per-year-capacity Qatar/Kuwait pipeline were planned to move 
natural gas to international consumers. QP, ExxonMobil, and 
Total S.A. proposed to build a $400 million 51.1-million-barrel- 
per-day-capacity condensate refinery at Ras Laffan (Middle 
East Economic Digest, 2003b; O1l & Gas Journal, 2003; Exxon 
Mobil Corp., 2004, p. 45; Middle East North Africa Financial 
Network, Inc., 2003a§; Ras Laffan Liquefied Natural Gas Co. 
Ltd., 20038). 

Petroleum.—In 2003, crude oil production increased by more 
than 19%. Oil production in Qatar was increased to offset the 
world market’s loss of Iraqi crude during the Irag invasion. The 
significant increase in refined petroleum production was the 
result of the 2002 expansion of the refining capacity. 

In September, Qatar Petroleum Development Co., which was 
a joint venture of Cosmo Oil Co Ltd., Nissho Iwai—Nichimen 
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Holdings Corp., and United Petroleum Development Co. Ltd., 
agreed to additional development of the Al Karkara and A- 
North oilfield for QP. Included in the $126.5 million project were 
four new wells and a sidetrack of an existing well. Additional 
production was scheduled to come online in January 2005 (Qatar 
Petroleum, 2003b). 
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TABLE 1 
QATAR: PRODUCTION OF MINERAL COMMODITIES! 
(Metric tons unless otherwise specified) 
Commodity” _ 1999° 2000 2001 2002° 2003° 
Cement, hydraulic* 1,025,000 ° 1,210,000 ' 1,240,000 ' 1,340,000 ' 1,400,000 
Gas, natural: 
Gross million cubic meters 32,000 33,656 37,132 39,000 40,000 
Dry do. 24,000 26,141 27,738 29,300 30,000 
Iron and steel: 
Direct-reduced iron 670,000 620,962 733,549 750,000 780,000 
Steel, crude 629,000 743,615 907,608 1,027,000 ©? 1,054,000 3 
Semimanufactures: 
Billet 600,000 728,780 891,117 900,000 900,000 
Bars 600,000 579,525 713,500 715,000 700,000 
Natural gas liquids thousand 42-gallon barrels 49,000 24,126 26,726 27,000 28,000 
Nitrogen: 
N content of ammonia 1,129,600 3 1,097,000 1,159,118 1,166,100 ? 1,185,300 3 
N content of urea 757,000 770,761 779,388 798,700 3 800,000 
Petroleum: 
Crude thousand 42-gallon barrels 232,000 231,000 237,000 230,000 274,000 
Refinery products: 
Gasoline do. 5,400 4,521? 4,948 ? 4,020 ' 14,900 
Kerosene do. 3,900 2,997 3 3,911 7 2,450 ' 7,370 
Distillate fuel oil do. 4,900 4,490 ? 3,824 3 4,340 ' 7,370 
Residual fuel oil do. 6,750 6,264 ° 4,492 3 2,850 ' 2,880 
Other do. 1,600 736 3 5143 2,100 ' 9,560 
Total do. 22,600 19,008 ? 17,689 ° 15,800 ' 42,100 
Stone, limestone® 900,000 900,000 900,000 900,000 900,000 
Sulfur 155,000 190,868 220,824 221,000 221,000 


“Estimated; estimated data are rounded to no more than three significant digits and may not add to totals shown. ‘Revised. 
'Table includes data available through July 2004. 


"In addition to commodities listed, clays, dolomite, gypsum, limestone, sand and gravel, and shale for construction purposes, and methanol are produced, 
but available information is inadequate to make estimates of output. 


3 Reported figure. 
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THE MINERAL INDUSTRY OF SAUDI ARABIA 
By Philip M. Mobbs 


The Kingdom of Saudi Arabia maintained its position as 
the main oil producer in the world; it accounted for 12.8% 
of the world’s crude oil production compared with Russia 
(about 11.4%) and the United States (about 9.2%) (BP p.l.c., 
2004§'). Saudi Arabia’s large annual production volume, 
excess production capacity, and low local consumption allowed 
the country, which was a member of the Organization of the 
Petroleum Exporting Countries (OPEC), to increase supply 
in 2003. The increased supply helped offset the international 
petroleum market shocks; these included declines in crude 
oil outputs from Nigeria and Venezuela that were the result 
of domestic disturbances and supply disruptions associated 
with the military action in Iraq (Cable News Network LP, 

LLP, 2003§; Organisation for Economic Co-operation and 
Development, 20048, p. 252). 

The International Monetary Fund (2004§) estimated that 
the gross domestic product (GDP) based on purchasing power 
parity was about $271 billion? in 2003 and per capita GDP 
based on purchasing power parity was $11,849. The real GDP 
growth rate was estimated to have jumped to 7.2% compared 
with a revised increase of 0.1% in 2002. The Saudi Arabian 
Central Department of Statistics estimated that the Kingdom’s 
population was about 22.6 million in 2003, of which 5.7 million 
were non-Saudi (Saudi Arabian Monetary Agency, 2004§, table 
29). 

In 2003, exports of crude oil and petroleum products from 
Saudi Arabia to the United States were reported to be about 
1.774 million barrels per day (Mbbl/d). Of this total, about 
1.726 Mbbl/d was crude oil, which accounted for about 18% 
of the United States’ crude oil imports and made Saudi Arabia 
America’s leading source of imported crude oil in 2003. The 
United States had imported an average of 1.552 Mbbl/d of crude 
oil and petroleum products from Saudi Arabia in 2002 (U.S. 
Energy Information Administration, 2004). 


Production 


In addition to crude oil, natural gas, and mineral products 
from the processing of petroleum and natural gas, such as 
carbon black, methanol, petrochemicals, refined petroleum 
products, and sulfur, mineral and mineral-based commodity 
production in Saudi Arabia included barite, cement, construction 
and industrial materials, copper, nitrogenous and phosphatic 
fertilizers, ferroalloys, gold, granite, lead, salt, silica sand, silver, 
and zinc. Steel was produced from scrap and imported iron ore 
pellets. Titanium dioxide pigment was produced from imported 
rutile. 


'References that include a section mark (§) are found in the Internet 
References Cited section. 

Where necessary, values have been converted from Saudi riyals (SRIs) to 
U.S. dollars (US$) at the rate of SRIs3.75=US$1.00. 
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In 2003, total Saudi Arabian petroleum production, which 
included domestic crude oil and one-half of the production 
from the Saudi-Kuwaiti-partitioned Neutral Zone, natural gas 
liquids, and “other liquids” oil, rebounded to about 9.82 Mbbl/d 
compared with 8.66 Mbbl/d in 2002. Domestic crude oil 
production averaged about 8.1 Mbbl/d in 2003. The official 
OPEC production allocation assigned to Saudi Arabia rose to 
7.476 Mbbi/d in January 2003 from 7.05 Mbbl/d in 2002. The 
production ceiling subsequently increased to 7.963 MbbI/d in 
February 2003 and to 8.256 Mbbi/d in June before returning 
to 7.963 Mbbl/d in November. Actual sustainable production 
capacity ranged from about 10.0 to 10.5 Mbbl/d (Organization 
of the Petroleum Exporting Countries, 2004, p. xiii; Mably, 
2003§; U.S. Energy Information Administration, 2004$§). 


Structure of the Mineral Industry 


All minerals and mineral fuels were owned by the 
Government and most mineral commodity operations were run 
by subsidiaries of state-owned companies. The state-owned 
Saudi Arabian Mining Co. (Ma’aden) participated in and 
promoted mineral exploration and mining activities throughout 
the Kingdom. The Foreign Investment Act of 2000 authorized 
international investors to own 100% of most mineral industry 
operations with the notable exception of oil exploration, drilling, 
and production. Saudi Arabian Oil Co. (Saudi Aramco) and its 
subsidiaries were the only companies authorized to engage in oil 
and gas exploration and field development within Saudi Arabia; 
contracts for gas exploration programs under negotiation 
in late 2003, however, were expected to allow consortia of 
multinational oil companies to participate in the natural gas 
exploration and production arena. Many industrial projects in 
the petrochemical and petroleum-refining sectors were joint 
ventures between Saudi firms and international companies. 
Affiliated companies of state-controlled Saudi Basic Industries 
Corp. (SABIC) included Arabian Petrochemical Co. (100% 
equity interest), Jubail United Petrochemical Co. (100%), Saudi 
Iron and Steel Co. (Hadeed) (100%), National Industrial Gases 
Co. (70%), Saudi-European Petrochemical Co. (70%), Al- 
Jubail Fertilizer Co. (50%), Al-Jubail Petrochemical Co. (50%), 
Eastern Petrochemical Co. (50%), National Chemical Fertilizer 
Co. (Ibn Al-Baytar) (50%), National Methanol Co. (50%), 
National Plastic Co. (50%), Saudi Methanol Co. (50%), Saudi 
Petrochemical Co. (50%), Saudi- Yanbu Petrochemical Co. 
(50%), and Saudi Arabian Fertilizer Co. (42.99%). 


Commodity Review 


Metals 


In 2003, Saudi Arabia’s metal ore production was from 
the open pit Al-Hajar gold mine; the underground Mahd Adh 
Dhahab polymetallic mine where Ma’aden produced gold and 
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silver bullion and a bulk concentrate that contained copper, 
gold, lead, silver, and zinc; the open pit Bulghah gold mine; 
and the open pit Sukhaybarat gold mine. Ma’aden, which the 
Government proposed to privatize, also managed development 
operations at the underground Al-Amar polymetallic mine. 

Columbium (Niobium) and Tantalum.—Tertiary Minerals 
plc of the United Kingdom (UK) continued its evaluation of the 
Ghurayyah tantalum deposit, which was estimated to contain 
resources of 385 million metric tons (Mt) of ore with an average 
grade of 8,915 grams per metric ton (g/t) zirconium oxide, 
2,840 g/t niobium pentoxide, and 245 g/t tantalum pentoxide. 

A scoping study of the deposit was completed in 2003. The 
study envisioned a mine with a capacity of 1.52 million metric 
tons per year (Mt/yr) of ore and processing facilities with the 
capacity to recover 10,000 metric tons per year (t/yr) of zircon 
concentrates, 2,860 t/yr of columbium pentoxide, and more 
than 272 t/yr of tantalum pentoxide. Tertiary sought a joint- 
venture partner that could fund additional studies to allow the 
development of the mine beginning in 2006 (Tertiary Minerals 
plc, 2004, p. 7-9). 

Gold.—Gold production increased significantly in 2003 
primarily owing to increased output at the Bulghah Mine, which 
produced more than 4,200 kilograms (kg) of gold and exceeded 
the previous year’s total output of the Kingdom’s other gold 
mines. The three other gold mines also posted increased output 
in 2003— the Al-Hajar by 18% to 1,502 kg, the Sukhaybarat by 
7% to 1,345 kg, and the Mahd Adh Dhahab by 2% to 1,678 kg 
(Reuters, 20048). 

Iron and Steel.—Hadeed postponed the awarding of 
contracts for the planned expansion of its Al-Jubayl plant’s 
flat products production capacity to 2 Mt/yr from 850,000 t/yr 
until 2004. The company proposed to increase its rolling-mill 
capacity to produce an additional 500,000 t/yr of steel concrete- 
reinforcing bar (Middle East Economic Digest, 2003; 2004b) 

Titanium.—In 2002, the National Titanium Dioxide Co. Ltd. 
increased its titanium dioxide pigment production capacity to 
100,000 t/yr from 70,000 t/yr. The chloride-process Yanbu plant 
treated imported rutile (National Titanium Dioxide Co. Ltd., 
undated§). 

Zinc.—In November 2003, the Saudi Arabian Council of 
Ministers issued a resolution advising the Ministry of Petroleum 
and Mineral Resources to discuss with Arabian American 
Development Co. of the United States the opening of a mine at 
the Al Masane zinc prospect and Arabian American’s payment 
of about 4 years of late surface rents (the past due amount of 
which had reached about $543,000 as of December 2003). 
Arabian American was attempting to resolve the situation 
satisfactorily (Arabian American Development Co., 2004, 


p. 10). 
Industrial Minerals 


Cement.—In July, Eastern Province Cement Co. awarded 
contracts for the installation of a new cement line. In October, 
the installation of a 4,500-metric-ton-per-day-capacity cement 
and clinker line for Qassim Cement Co. was initiated at 
Buraidah (Middle East Economic Digest, 2004a). 
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Nitrogen.—Saudi Arabian Fertilizers Co. (SAFCO) awarded 
the contract to Uhde Gmbh of Germany to build SAFCO-4, 
which was a proposed 3,300-metric-ton-per-day (t/d)-capacity 
ammonia plant and a 3,250-t/d-capacity urea plant at Al-Jubay]. 
SAFCO-4 was scheduled to become operational in 2006 (Asian 
Chemical News, 2002b; Saudi Basic Industries Corp., 20038; 
2004b§). 

Phosphate Rock.—Ma’aden and Saudi Oger Ltd. awarded 
a $9.8 million contract to SNC Lavalin Group, Inc. of Canada 
and Jacobs Engineering Group Inc. of the United States for a 
feasibility study of the Al-Jalamid phosphate deposit. With a 
proposed design capacity of 11 Mt/yr of phosphate rock, the 
project could boost Saudi Arabia to the rank of fifth leading 
phosphate-rock-producing country in the world in 2008 or 2009 
(Jasinski, 2004; Middle East Economic Digest, 2004c). 


Mineral Fuels and Related Materials 


Carbon Black.—The Zamil Group proposed to build a $50 
million 20,000-t/yr capacity carbon black plant at Al-Jubayl 
(Middle East Economic Digest, 2004d). 

Methanol.—Saudi Methanol Co. (Ar-Razi) (a subsidiary of 
the Mitshubishi Gas Chemical Co. Inc. of Japan and SABIC) 
continued its evaluation of the addition of a 1.65-Mt/yr 
methanol train to its existing 4-line 2.9 Mt/yr facility at Al- 
Jubayl. Saudi International Petrochemical Co. of Saudi Arabia 
(65% interest) and the Japanese consortium Japan-Arabia 
Methanol Co. (35%) formed the International Methanol Co., 
which, in 2002, initiated the construction of a 1-Mt/yr methanol 
plant at Al-Jubayl. Methane feedstock for the plant was to 
be obtained from Saudi Aramco. Initial production from the 
facility was expected in 2005 (Asian Chemical News, 2002a; 
Japan’s Corporate News Network, 2002§; Saudi Basic Industries 
Corp., 2004a§; Zamil Group, undated§). 

Natural Gas.—In 2003, the original Saudi Gas Initiative 
Project was cancelled. The former Core Venture II, which was 
the proposed Rabigh/Midyan (Red Sea Area) project with Exxon 
Mobil Corp., Marathon Oil Corp., and Occidental Petroleum 
Corp., was postponed in January. Negotiations for Core Venture 
I, which was the Haradh (South Ghawar Area) project with 
BP p.l.c., ExxonMobil, Phillips Petroleum Co., and the Royal 
Dutch/Shell Group, and for Core Venture III, which was the 
Kidan/Shaybah project with Conoco Inc., Total S.A., and the 
Royal Dutch/Shell Group, were terminated in June. Parts of 
Core Ventures I and III were reoffered to bidders in late 2003 
(Asian Chemical News, 2003; O’Sullivan, 2004; U.S. Energy 
Information Administration, 2004§). 

Petroleum.—In 2003, Saudi Aramco announced the 
discovery of the Yabrin oilfield. Also a 30-barrel-per-day- 
capacity high-severity fluid-catalytic-cracking demonstration 
plant was opened at Saudi Aramco’s Ras Tannura refinery. The 
plant, which was designed to process heavy crude oil to produce 
additional volumes of olefins and higher octane gasoline than 
standard refineries, was operated by researchers from the Japan 
Cooperation Center, Petroleum; the King Fahd University of 
Petroleum and Minerals Research Institute; and Saudi Aramco 
(Middle East North Africa Financial Network, Inc., 2003$§). 


U.S. GEOLOGICAL SURVEY MINERALS YEARBOOK—2003 


Reserves 


Despite the production of nearly 3.6 billion barrels of oil 
in 2003, new crude oil reserves attributed to the Yabrin Field 
and other reserve additions essentially replaced the volume of 
reserves that were lost to production. Saudi Aramco reported 
that the country’s crude oil reserves remained at about 259.4 
billion barrels, which represented about 23% of the total proven 
world oil reserves. Most of Saudi Arabian natural gas reserves 
were associated with the country’s oilfields. With the discovery 
of the Awtad gasfield, gas associated with the Yabrin Field, and 
other reserve additions, total natural gas reserves were reported 
to have increased to more than 6.6 trillion cubic meters in 2003, 
which was about 4% of the world’s proven natural gas reserves 
(Saudi Arabian Oil Co., 2004, p. 34; BP p.l.c., 20048). 


Outlook 


Despite diversification efforts, most of the Kingdom’s income 
remained dependent upon the international oil markets and thus 
vulnerable to changes in the volume and pattern of worldwide 
trade in crude oil, petrochemicals, and refined petroleum. With 
the Saudi Gas Initiative (revised), the Government has indicated 
its interest in opening up the natural gas sector to increased 
development. Additional natural gas production would open 
more opportunities in the nation’s petrochemical sector. 

Construction projects in Saudi Arabia tend to be advanced in 
times of high oil prices and deferred in times of lower oil prices. 
The higher oil prices of 2002 and 2003 drove an estimated 17% 
increase in the number of construction projects in 2003, which 
increased the demand for cement and construction materials. 
Continued high oil prices will likely delay the curtailment 
of projects traditionally seen during an oil-price down cycle 
(Knowledge Books and Software, 20048). 
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TABLE 1 


SAUDI ARABIA: PRODUCTION OF MINERAL COMMODITIES’ 


(Metric tons unless otherwise specified) 


—_ Commodity” 1999 2000 
METALS 
Ferroalloys © 83,000 83,000 
Iron and steel: 
Direct-reduced iron thousand tons 2,343 3,090 
Steel, crude do. 2,610 2,973 
Ore, mine output: 
Gross weight* 1,680,000 1,700,000 
Copper content of concentrate and bullion® 821 ° 900 
Gold content of concentrate and bullion kilograms 4,570 3,800 
Lead content of concentrate® 50 50 
Silver content of concentrate and bullion‘® kilograms 10,470 ° 9,300 
Zinc content of concentrate® 3,161 3 3,000 
INDUSTRIAL MINERALS 
Barite © 7,000 8,000 
Cement, hydraulic thousand tons 16,313 18,107 
Fertilizer, phosphatic, P,O, content* do. 145 3 147 
Gypsum, crude® 380,000 ? 400,000 
Lime* 340,000 3 350,000 
Nitrogen: 
N content of ammonia thousand tons 1,402 1,743 
N content of urea do. 1,002 1,214 
Pozzolan‘ 140,000 150,000 
Salt® 200,000 ° 200,000 
Sand and gravel® thousand tons 120,000 120,000 
Scoria® do. 2,000 ? 2,000 
Sulfur, byproduct, hydrocarbon processing 1,939,758 2,101,391 
MINERAL FUELS AND RELATED MATERIALS 
Gas, natural: 
Gross° million cubic meters 89,000 96,000 
Dry do. 49,555 54,623 
Natural gas liquids:“ 
Propane thousand 42-gallon barrels 153,000 163,000 
Butane do. 66,200 69,000 
Natural gasoline and other do. 50,000 53,000 
Total do. 269,134 ? 285,008 
Petroleum: 
Crude oil million 42-gallon barrels 2,761 2,962 
Refinery products: 
Liquefied petroleum gases thousand 42-gallon barrels 12,533 9,634 
Gasoline and naptha do. 148,853 155,556 
Jet fuel and kerosene do. 60,638 66,920 
Distillate fuel oil do. 188,848 198,176 
Residual fuel oil do. 164,032 163,941 
Unspecified" do. 6,625 8,083 
Total do. 581,529 602,310 


“Estimated; estimated data are rounded to no more than three significant digits; may not add to totals shown. ‘Revised. 


‘Table includes data available through July 2004. 


"In addition to commodities listed, the following were produced: basalt, carbon black, clays, granite, limestone, marble, methanol, and silica sand; available 


information is inadequate to estimate output. 
Reported figure. 
“Includes asphalt. 
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2001 2002° 2003° 
78,000 75,000 75,000 
2,880 3,290 3,290 
3,413 3,570 ' 3,944 3 
2,000,000 2,000,000 2,000,000 
800 800 800 
5,000 ° 4,192 "3 8,769 ? 
60 60 60 
15,000 14,000 13,000 
3,300 3,000 3,000 
9,000 9,000 9,000 
20,608 22,000 23,000 
150 150 150 
450,000 450,000 450,000 
350,000 350,000 350,000 
1,774 1,737 ° 1,743 
1,260 1,200 1,200 
150,000 150,000 160,000 
200,000 200,000 200,000 
120,000 120,000 120,000 
2,000 2,000 2,000 
2,350,000 ° 2,360,000 ' 2,400,000 
91,500 97,000 100,000 
58,163 62,014 ? 65,000 
166,000 179,000 180,000 
72,000 78,000 80,000 
54,000 60,000 ' 60,000 
292,385 ° 316,938 ° 320,000 
2,879 2,589 ? 3,583 
13,230 10,300 ' 13,000 
152,230 153,000 ° 155,000 
60,050 59,700 ° 60,000 
193,770 193,000 ' 200,000 
169,530 158,000 ' 170,000 
8,650 9,180 ' 9,000 
597,460 583,000 ' 607,000 
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THE MINERAL INDUSTRY OF TURKEY 
By Philip M. Mobbs 


Turkey had a diverse and dynamic mineral industry. The 
nation was a leading producer of barite, boron minerals, celestite 
(strontium), chromite, emery, feldspar, limestone, magnesite, 
marble, perlite, and pumice and is a significant source of value- 
added processed mineral commodities that included refined 
borates and related chemicals, cement, ceramics, glass, and 
steel. 

Turkey was positioned as a significant channel for trade 
between Europe and the countries in the eastern Commonwealth 
of Independent States (CIS) and has remained a conduit for 
trade with the Middle East. During the past 10 years, the value 
of Turkish exports has more than tripled and that of imports 
has more than doubled. Bridging Asia and Europe, Turkey has 
emerged as a major energy transit corridor. Crude oil from 
Iraq moved through Turkey until March, when the war in Iraq 
stopped Iraqi oil exports. Natural gas from Iran and Russia 
was piped into Turkey, and the proposed South Caucasus gas 
pipeline was to deliver additional natural gas to Turkey from 
Azerbaijan. Some of the Azerbaijani natural gas was to be 
transshipped to Greece starting in 2006 under a planned 285- 
kilometer (km) pipeline that would deliver about 14.2 million 
cubic meters per year of Azerbaijani natural gas to Greece. 
Connection of the Turkish natural gas pipeline system with 
the European gas network could provide an alternative route 
to allow surplus Eurasian natural gas to flow into Europe 
(Alexander’s Gas & Oil Connections, 2003§'). 

Turkey’s gross domestic product (GDP) based on purchasing 
power parity was estimated to be about $461 billion in 2003, 
and the GDP per capita based on purchasing power parity was 
$6,646. The national economy continued its recovery from the 
severe economic crisis of 2001. While real GDP growth slowed 
in 2003 to 5.8% compared to a revised 7.9% in 2002, inflation 
declined to an annual rate of 25%, which was a decrease from 
45% in 2002 and 85% in 1998. In 2003, the Government 
worked closely with the International Monetary Fund (2004§) 
to continue economic reforms and with the European Union to 
become a member. 


Trade 


In 2003, total Turkish exports were valued at $47.2 billion 
compared with $35.8 billion in 2002 and $15.3 million in 1993. 
European countries received 60% of Turkish exports (by value) 
in 2003 compared with 56% in 1993. Countries of the Middle 
East received 11% of Turkish exports in 2003, which was a 
decrease from 14% in 1993, and countries of the CIS received 
6%, which was a decrease from 7% in 1993. The United States 
received 8% of Turkish exports in 2003, which was an increase 
from 6% in 1993 (State Institute of Statistics, 2004$). 


| 
'References that include a section mark (§) are found in the Internet 
References Cited section. 
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Total imports were valued at $69.3 billion in 2003 compared 
with $51.3 billion in 2002 and $29.4 million in 1993. In 2003, 
Europe accounted for 56% of total Turkish imports (by value), 
which was an increase from 53% in 1993. The CIS was the 
source of 11% of Turkish imports compared with 8% in 1993, 
and the Middle East supplied 6% of imports compared with 
10% in 1993. The United States supplied 5% of Turkish imports 
in 2003, which was a decrease from 11% in 1993 when the United 
States was a significant supplier of steel scrap to the Turkish steel 
industry (State Institute of Statistics, 2004$). 

In 2003, exports of mineral and chemical-based commodities 
and products were valued at about $10.7 billion and accounted 
for about 22% of total Turkish exports. Iron and steel exports, 
which included bars, billets, pipes, pig iron, flat-rolled products, 
sections, and wire, were valued at about $4.4 billion. Other 
exports included mineral fuels, oils, and products, $968 million; 
jewelry, about $788 million; raw blocks and worked stone, 
$431 million; copper metal, $248 million; inorganic chemicals, 
$245 million; borates and concentrates, about $84 million; 
and metal ores, about $56 million. Compared with exports in 
2002, the value of steel wire bars increased by 38% in 2003 
to $1.2 billion; aluminum bars, pipes, profiles, ropes, wire and 
unrolled aluminum exports, by 44% to $309 million; worked 
marble, by 39% to $302 million; cold-rolled flat steel, by 42% to 
$175 million; copper ropes and wires, by 32% to $164 million; 
granite blocks, by 66% to $97 million; steel scrap, by 88% to 
$38 million; lead ore, by 36% to $28 million; steel wire, by 
47% to $19 million; feldspar, by 110% to $10 million; slate, by 
65% to about $4 million; marble blocks, by 642% to $3 million; 
meerschaum, by 1,884% to $2 million; bauxite, by 37% to $2 
million; and antimony ore, by 69% to about $2 million. In 
2003, the value of exports of hot-rolled steel dropped by 9% to 
$107 million; fertilizer, by 45% to $20 million; and pig iron, 
by 75% to less than $1 million (Istanbul Mineral and Metals 
Exporters’ Association, 20048). 


Structure of the Mineral Industry 


The private sector dominated the country’s industrial 
minerals and metals sectors. Private sector enterprises included 
exploration and production companies owned by domestic and 
foreign stockholders, mining and manufacturing subsidiaries 
of large Turkish conglomerates, and medium- and small- 
sized family-owned mining companies. In 2003, 32,259 new 
companies and cooperatives were established in Turkey, of 
which 291 were mining and quarrying companies. 

The Government had started to privatize state-owned 
companies in 1989; state-owned companies, however, remained 
significant producers of fuels and metallic ores. In 2003, 
mineral operations held by the Government’s Privatization 
Administration included the chrome mines and ferrochrome 
and ferrosilicon plants of Eti Elektrometalurji A.S; the 
ferrochrome plant of Eti Krom A.S; the copper mines of 


Eti Bakir A.S; the copper smelter of Karadeniz Bakir Isletmeleri 
A.S.; several fertilizer plants; the iron ore mines of Divnigi 
Hekimhan Madenleri Sanayi ve Ticaret A.S.; the domestic and 
foreign steel operations of Eregli Demir ve Celik Fabrikalari 
T.A.S. (Erdemir); the petroleum refineries of Tiirkiye Petrol 
Rafineleri A.S. (TUPRAS); and the silver mine and plant of Eti 
Gimtis A.S. The slowdown in the Government’s divestment of 
state-owned mineral enterprises that began with the economic 
crisis in late 2001 continued through 2003, although much of the 
Privatization Administration’s mineral company portfolio was 
expected to be sold off in 2004. 


Commodity Review 


Metals 


Copper.—(Cayeli Bakir Isletmeleri A.S. (CBI), which was 
the joint venture of Inmet Mining Corp. (55% equity interest) 
and Eti Holdings A.S. (45%), continued the restoration of the 
Cayeli Mine after a series of ground falls in 2002. Production 
increased to 930,000 metric tons (t) of ore milled, which 
contained 33,600 t of zinc and 33,500 t of copper. In 2003, 

CBI started a 3-year $14 million program to deepen the mine’s 
main shaft by 300 meters (m). CBI also acquired Teck Cominco 
Madencilik Sanayi A.S. and its Cerattepe and Rize exploration 
licenses. CBI proposed starting production at Cerattepe by 2006 
and to transport mined ore 200 km to the mill at the Cayeli Mine 
by truck (Inmet Mining Corp., 2004, p. 16-17, 20). 

In 2003, Anatolia Minerals Development Ltd. and Rio Tinto 
Mining & Exploration Ltd. extended their strategic exploration 
agreement until 2008. In 2003, the companies continued 
exploration on the Gurculer, the Ikiztepe, and the Karapinar 
copper prospects and drilled the Kizilviran copper prospect. 
Eurasian Minerals Inc. (which was known as Marchwell Capital 
Corp. prior to its acquisition of Southern European Exploration 
Ltd. in 2003) sampled the Golcuk property. 

Ferrochromium.—lImproved international market conditions 
in 2003 allowed Eti Krom to restart two of its four high-carbon 
ferrochromium furnaces that had been idle since 2001. 

Gold.—In past years, until Normandy Madencilik A.S 
opened the Ovacik gold mine in 2001, Turkish gold output 
was primarily a coproduct of base-metal mine production. In 
2002, Newmont Mining Corp. of the United States acquired 
Normandy Mining Ltd. of Australia and its subsidiary 
Normandy Madencilik. Newmont increased ore production in 
2003 by almost 40% compared with that of 2002. 

Eldorado Gold Corp. continued exploration of the Kisladag 
prospect, Eurasian Minerals was prospecting on the Delidemirci 
and the Sisorta gold properties, and Odyssey Resources Ltd. 
started exploration on the Tavsan property. Rio Tinto continued 
to drill the Copler gold prospect for the Anatolia/Rio Tinto joint 
venture. At yearend, Anatolia Minerals was negotiating to buy 
the remaining equity interest (about 25%) that it did not own in 
the Copler prospect from Rio Tinto and the Turkish license holder. 

Iron and Steel.—The Turkish steel industry was dominated 
by electric-arc-furnace (EAF) mini-mills that required steel 
scrap. More than 70% of domestic steel production capacity 
was attributed to EAF plants. Because of the higher prices for 
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scrap on the international market in 2003 compared with those 
of 2002, obtaining steel scrap was a problem for Turkish min1- 
mills. Turkey, formerly a major importer of scrap from the 
United States, obtained about 50% of its scrap supply from the 
Ukraine (Metal Bulletin, 2003). 

Steel output was skewed toward long products (bars, billets, 
concrete-reinforcing bar, and wire rod), which accounted for 
about 80% of output, compared with flat products (18%) and 
specialty steel (2%). In 2002, Erdemir had completed its 
acquisition of Iskenderun Demir ve Celik A.S. (Isdemir). In 
2003, Erdemir proposed converting the Isdemir steel plant from 
long-product to flat-rolled steel production because Erdemir was 
the only flat-product producer in Turkey and was unable to satisfy 
local demand for flat products (Woodcock and Burtin, 2003). 

Nickel.—European Nickel plc of the United Kingdom 
continued its evaluation of the Caldag lateritic nickel deposit 
near Izmir. In 2002, European Nickel and As Krom Madencilik 
Turzim Lusaat Nakliye San. ve Tic. A.S. of Turkey had set up 
Bosphorus Nickel Madencilik Turzim A.S as the operating 
company for Caldag. Bosphorus Nickel started trial mining in 
April 2003, and total production for the year was about 44,000 t 
of ore. Two shipments of about 20,000 t of ore were sent to the 
Larco nickel smelter in Greece, which was operated by General 
Mining and Metallurgical Company S.A. Larco. European 
Nickel reported that the ore shipments averaged 1.38% nickel 
(Canaccord Capital Ltd., 2004, p. 30). 

Oriel Resources plc of the United Kingdom explored the 
Gordes nickel prospect, which was located about 60 km south of 
Caldag. In October, Oriel shipped 3,500 t of ore that graded 1.37% 
nickel to Larco for treatment. At yearend, Oriel was preparing a 
second shipment of ore (Oriel Resources plc, 2004§, p. 42). 


Industrial Minerals 


Boron.—Unlike most of state-owned Eti Holding A.S.’s 
mining operations, the boron mines were not transferred to the 
Privatization Administration. Turkish boron operations had 
been nationalized in 1978 and the Government company had 
retained a monopoly on boron production. In 1985, private 
companies were authorized to export boron. 

In 2003, the 240,000-metric-ton-per-year (t/yr)-capacity 
Bandirma sulfuric acid plant and the 100,000-t/yr-capacity 
Bigadic II boron grinding unit were under construction. 
Construction of the 100,000-t/yr-capacity Emet boric acid plant 
was completed. The state geological research organization 
Maden Tetkik ve Arama Genel Miidiirltigii (MTA) explored and 
mapped several boron prospects near existing Eti Bor mines. Eti 
Holdings reported that MTA completed a 6,956-m drill program 
and calculated that Eti Bor controlled an additional 1 billion 
metric tons of boron reserves. Eti Holding’s organization name 
was to be changed to Eti Maden Isletmeleri Genel Miidiirliigii in 
January 2004 (Eti Holding A.S., 2004$). 

Feldspar.—Several companies completed new facility 
projects in 2003, which allowed increased production and 
sales of feldspar. Cine Akmaden Madencilik T.A.S. tripled its 
feldspar-crushing capacity with the installation of a new 300- 
metric-ton-per-hour plant and initiated an expansion of the 
company’s flotation capacity to 180,000 t/yr. Esan Eczacibasi 
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Endiistriyel Hammaddeler San.ve Tic. A.S. continued the 
construction of a 400,000-t/yr-capacity crushing plant. 
Commercial operations were expected to begin in 2004. In 
August, operations began at the 150,000-t/yr flotation plant that 


Kaltun Madencilik San. ve Tic. A.S built at Kaltun (Moore, 2004). 


Soda Ash.—Eti Soda A. S., which was a venture of the 
Park Group (73.96% equity interest), Eti Holdings (26%), 
and Tiirkiye Vakifbank Bankasi T.A.O. (0.04%), continued 
construction of the Beypazari trona processing plant. 
Commercial production was expected to begin in 2006. 


Mineral Fuels 


Natural Gas and Petroleum.—State-owned Tiirkiye 
Petrolleri A.O. was the country’s leading oil producer. Most of 
Turkey’s oil exploration and production were in the southeastern 
region; exploration activity on the recently-awarded Black Sea 
hydrocarbon leases, however, was expected to increase in 2004. 
In 2003, acquisition of two- and three-dimensional seismic 
survey data significantly increased compared with that of 2002. 
New wells added to gas production from the Cayirdere gasfield 
and to oil production from the G. Raman, the Tokaris, and the 
Vakiflar oilfields. 

In November, BP p.l|.c. indicated that it planned to close the 
100,000-barrel-per-day Anadolu Tasfiyehanesi A.S. refinery. In 
December 2003, law No. 5015, the Petroleum Market Law, was 
enacted (Platts, 2003§). 

Bad weather and increased ship traffic again raised the issue 
of shipping crude oil through the Bosphorus and the Dardanelles 
Straits. In 2003, 8,097 tankers that carried 130 million metric 
tons (Mt) of cargo transited the Straits compared with 6,516 
ships that carried 101 Mt in 2001. Turkish regulations allow 
only tankers longer than 200 m to transit the passage during 
daylight hours. In early December, tankers that were moving 
crude oil from Russia to Europe were delayed for up to 30 days 
when seeking passage through the Bosphorous. At yearend, a 
new vehicle-tracking system became operational. OJSC AK 
Transneft of Russia proposed to build an oil pipeline across 
Turkey or across Bulgaria and Greece to bypass the bottleneck 
(Oil & Gas Journal, 2004; Roberts, 20048). 


References Cited 


Canaccord Capital Ltd., 2004, European Nickel plc—Placing and admission to 
the Alternative Investment Market: London, United Kingdom, Canaccord 
Capital Ltd, 92 p. 

Inmet Mining Corp., 2004, Annual report—2003: Toronto, Ontario, Canada, 
Inmet Mining Corp., 90 p. 

Metal Bulletin, 2003, Ukraine mills in last-minute lobby to keep duty: Metal 
Bulletin, no. 8807, September 18, p. 17. 

Moore, Paul, 2004, Turkish minerals—Waiting in the wings of Europe: 
Industrial Minerals, no. 440, May, p. 26-43. 

Oil & Gas Journal, 2004, Tanker trade will benefit from Caspian, Black Sea 
events: Oil & Gas Journal, v. 102, no. 3, January 19, p. 66-68. 

Woodcock, Charlotte, and Burtin, Amaud, 2003, Turkey’s steel sector—At the 
heart of the Republic: Steel Times International, v. 28. no. 1, December/ 
January, p. 23-24. 


TURKEY—2003 


Internet References Cited 


Alexander’s Gas & Oil Connections, 2003 (December 25), Turkey and 
Greece finalize gas pipeline deal, accessed January 30, 2004, at URL 
http://www. gasandoil.com/goc/news/nte40275.htm. 

Eti Holding A.S., 2004, Investments, 2003 Annual report, accessed 
February 6, 2005, via URL http://www.etiholding.gov.tr/en/0_sayfa_ 
ortakSayfa.asp?hangiSayfa=11_sayfa_a_10. 

International Monetary Fund, 2004 (September), Nigeria, World 
Economic Outlook Database, accessed September 29, 2004, via URL 
http://www.imf.org/external/pubs/ft/weo/2004/02/data/index. 

Istanbul Mineral and Metals Exporters’ Association, 2004, Statistics, accessed 
February 5, 2005, via URL http://www.immib.org.tr/Eng/stat/index.asp. 

Oriel Resources plc, 2004, A gold & nickel company—FSU & 
neighbors—The perfect combination, accessed April 21, 2004, via URL 
http://www.orielresources.com. 

Platts, 2003 (November 19), BP plans to close aging Turkish refinery— 
Use as import terminal, accessed November 19, 2003, at URL 
http://www. platts.com/archives!05118.html. 

Roberts, John, 2004 (March 8), The Bosphorus tanker traffic issue, accessed 
March 8, 2004, at URL http://www.platts.com/Oil/Resources/News-Features/ 
Bosphorous-Traffic/index.xml. 

State Institute of Statistics, 2004, Foreign trade statistics, accessed 
January 31, 2005, via URL http://www.die.gov.tr/ENGLISH/SONIST/ 
DISTICIST/310105/tablolar_En.htm. 


Major Sources of Information 


General Directorate of Mineral Research and Exploration 
06520 Ankara, Turkey 
Telephone: +(90) (312) 287-34-30 
Fax: +(90) (312) 287-91-88 
Internet: http://www.mta.gov.tr 
General Directorate of Petroleum Works 
Ziya Gélkalp Cad. No. 41 Poyraz Han 
06420 Yenisehir 
Ankara, Turkey 
Telephone: +(90) (312) 435-51-45 
Fax: +(90) (312) 435-23-64 
Internet: http://www.pigm.gov.tr 
Istanbul Mineral and Metals Exporters’ Association 
Dis Ticaret Kompleksi A-bloc Cobancesme Mevkii 
Sanayi Cad. Yenibosna-Bahcelievler 
Istanbul, Turkey 
Telephone: +(90) (212) 454-00-00 
Fax: +(90) (212) 454-00-01 
Internet: http://www.immib.org.tr 
State Institute of Statistics 
06100 Necatibey Cad. 114 
Ankara, Turkey 
Telephone: +(90) (312) 425-8442 
Fax: +(90) (312) 417-0432 
Internet: http://www.die.gov.tr 
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TABLE 1 
TURKEY: PRODUCTION OF MINERAL COMMODITIES! 


(Metric tons unless otherwise specified) 


Commodity 
METALS 
Aluminum: 
Bauxite” 
Alumina: 


Gross weight 
Metal, smelter® 


Chromium, gross weight (34% to 43% chromic oxide )" 


Antimony:* 
Ore, mine output: 
Gross weight 
Sb content 
Concentrates: 
Gross weight 
Sb content 
Cadmium 


Copper: 
5 


Mine output, exclusive of pyrite: 


Mine output, | Pb and Pb-Zn ores: 


Gross weight 
Cu content of ore 
Metal: 
Smelter output, primary and secondary 
Refined* 
Gold®® 
Iron and steel: 
Iron ore: 
Gross weight thousand metric tons 
Fe content“ do. 
Metal: 
Pig iron and ferroalloys: 
Ferrochromium 
Ferrosilicon 
Pig iron 
Steel, crude including castings 
Lead: 


kilograms 


thousand metric tons 


Gross weight 


Pb content 


Concentrates:° 
Gross weight 
Pb content 


Metal, refined® 


Manganese ore, gross weight’ 
Silver, mine output, Ag content® kilograms 
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Zinc: 
Mine output, Zn and Pb-Zn ore: 
Gross weight 
Zn content 
Concentrates:° 
Gross weight 
Zn content 
Metal, smelter, primary 
See footnotes at end of table. 


1999 


207,743 


159,122 
62,000 


3,400 
180 


500 

100 

64 
770,352 


4,297,170 
73,051 


32,900 
60,500 
1,200 


4,846 
2,600 


99,100 
420 
314,670 
14,309 


284,504 
14,225 


11,500 
7,500 
4,000 

29,000 

100,000 


4,630 
545 


500 
300 
33,179 


2000 


458,537 


155,448 
61,000 


6,800 
360 


545,725 


4,473,711 
76,053 


32,550 
64,100 
500 


4,076 
2,200 


97,240 
300,000 
14,325 


345,391 
17,270 


13,000 
8,500 
4,000 

23,300 

110,000 


861 
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2001 


242,040 


145,993 


61,730 ° 


7,000 
370 


389,759 


3,467,306 
56,864 


33,504 
58,400 
2,000 


3,932 
2,100 


50,735 
5,895 
247,598 
14,382 


388,795 
17,923 


13,000 
8,500 
4,000 

20,000 

987,656 


816 


2002 


287,403 


152,869 
63,000 


7,000 
370 


313,637 


2,942,721 
48,253 


32,550 
41,000 
2,400 


4,500 
2,400 


11,200 
7,245 
157,622 
16,046 


375,592 
17,352 


13,000 
8,500 
4,000 

20,000 

662,000 


800 


2003? 


364,306 


162,174 
63,000 


7,000 
370 


281,783 


2,620,896 
45,000 


30,000 
45,000 
2,350 


4,000 
2,100 


25,000 
7,000 
181,080 
17,644 


379,250 
17,500 


13,000 
8,500 
6,000 

18,000 

794,998 


800 


TABLE 1--Continued 
TURKEY: PRODUCTION OF MINERAL COMMODITIES! 


(Metric tons unless otherwise specified) 


Commodity 
INDUSTRIAL MINERALS 
Aluminum sulfate, alunite 
Barite, run of mine 
Boron minerals: 
Run of mine 
Concentrates 
Refined borates 
Cement, hydraulic 
Clays: 
Bentonite 
Kaolin 
Other® 
Emery 
Feldspar, run of mine 
Fluorspar 
Glass, crude 


thousand metric tons 


thousand metric tons 


Graphite, run of mine“ 


Gypsum, other than that for cement 


2 thousand metric tons 


Lime 
Magnesite, run of mine 


Meerschaum* kilograms 


Nitrogen, N content of ammonia’ 
Perlite, run of mine 
Pumice 
Pyrites, cupreous, gross weight 
Silica sand, gross weight 
Sodium compounds: 
Salt, NaCl, all types do. 
Soda ash, trona® do. 
Sodium sulfate, concentrates 
Stone: 
Dolomite 
Limestone, other than for cement 
Marble 
Quartzite 
Strontium minerals, celestite: 
Run of mine 
Concentrates 
Sulfur: 
S content of pyrites 
Byproduct: 
Petroleum 
Other 
Total 
Talc 


thousand metric tons 


thousand metric tons 
cubic meters 


MINERAL FUELS AND RELATED MATERIALS 


Asphalt, natural* 


Carbon black 
Coal: 
Hard coal, run of mine thousand metric tons 
Lignite, run of mine do. 
Coke and semicoke do. 


Gas, natural, marketed thousand cubic meters 


See footnotes at end of table. 
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1999 


11,264 
150,058 


2,554,404 
1,504,000 
387,000 

34,258 


899,614 
449,954 
6,000,000 
14,535 
1,369,655 
4,812 
1,203 
15,000 
242,960 
975 
1,724,744 
400 
82,400 
147,818 
950,189 
896,519 
1,211 


2,146 
620 
438,069 


921,105 
28,045 
739,240 
2,514,383 


100,000 
60,540 


45,000 


47,000 
75,000 
167,000 
48,378 


150,000 
26,379 


2,738 
66,706 
2,811 
718,806 


2000 


12,266 
120,893 


2,398,220 
1,402,000 
435,000 

35,825 


636,273 
595,415 
6,500,000 
16,830 
1,147,716 
4,113 


1,300 ° 


15,000 
302,552 
914 
2,672,089 
500 
53,400 
149,429 
787,081 
561,565 
1,485 


2,126 
620 
456,590 


957,182 
30,295 
647,160 
2,743,271 


40,000 
24,150 


26,000 


43,000 
75,000 
144,000 
54,278 


150,000 
35,144 


3,330 
61,315 
2,090 
611,822 


2001 


11,531 
57,373 


2,357,592 
1,493,361 


420,000 * 


30,125 


674,178 
574,550 
2,506,061 
13,629 
1,510,293 
4,093 
1,400 
15,000 
328,656 
855 
1,450,031 
400 
67,100 
70,738 
754,052 
662,872 
1,207 


1,771 
640 
300,000 


915,441 
40,572 
460,834 
2,085,791 


110,000 
63,635 


30,000 


51,000 
75,000 
156,000 
883 


150,000 
35,000 


3,370 
58,173 
1,890 
600,000 


eo 


oe 


a 


e€ 


2002 


11,389 
106,843 


2,214,064 
1,346,000 
436,000 

32,576 


559,224 
372,344 
2,500,000 
15,418 
1,766,387 
5,344 
1,550 
1,393 
264,038 
1,310 
3,044,440 
300 
300,500 
151,902 
820,347 
952,094 
1,274 


2,197 
600 
562,660 


975,971 
30,261 
557,630 
2,006,654 


116,278 
70,000 


30,000 


48,000 
75,000 
155,000 
98 


118,235 
35,000 


3,313 
49,627 
2,080 
268,000 


r,3 


r,3 


2003? 


10,458 
119,648 


2,207,092 
1,400,000 
436,000 

35,077 


831,146 
370,455 
2,500,000 
15,402 
1,862,310 
5,000 
1,500 

942 > 
196,668 
1,305 
3,224,278 
200 
289,300 
136,683 
895,616 
1,103,872 
1,283 


2,243 
600 
556,575 


1,158,539 
28,609 
544,629 
2,908,584 


116,000 
70,000 


30,000 


48,000 
72,000 
120,000 


217,759 
6,754 


3,090 
43,749 
2,943 
275,947 


TABLE 1--Continued 
TURKEY: PRODUCTION OF MINERAL COMMODITIES! 


(Metric tons unless otherwise specified) 


Commodity 1999 2000 2001 2002 2003? 
MINERAL FUELS AND RELATED MATERIALS--Continued 
Petroleum: 
Crude thousand 42-gallon barrels 21,157 19,783 18,370 17,579 17,000 
Refinery products: 
Liquefied petroleum gas do. 8,071 7,409 8,019 8,580 8,000 
Gasoline do. 38,096 39,889 24,993 31,634 28,800 
Naphtha do. 16,106 15,717 16,656 11,947 11,000 
Jet fuel do. 11,883 11,009 9,496 9,368 13,000 
Kerosene do. 730 638 209 312 5,000 
Distillate fuel oil'° do. 69,551 70,333 58,901 59,281 54,000 
Lubricants do. 4,501 4,322 1,736 2,090 2,000 
Residual fuel oil do. 9,512 8,769 56,323 53,077 39,000 
Asphalt do. 7,635 7,764 6,661 7,548 8,500 
Unspecified"’ do. 1,644 3,110 5,969 6,125 2,600 
Total do. 167,729 168,960 188,963 189,962 171,900 


“Estimated; estimated data are rounded to no more than three significant digits; may not add to totals shown. ?Preliminary. ‘Revised. -- Zero. 
'Table includes data available through September 30, 2004. In addition to the commodities listed, large quantities of construction materials (clay, 
sand, and gravel) are quarried. Also mined are basalt, diabase, granite, onyx, sandstone, serpentine, slate, and travertine for building stone, 
limestone and gypsum for cement manufacture, and molybdenum, olivine, titanium, tungsten, and zeolite, but information is inadequate to 
estimate output. 

Data are for public sector production only. Data for private sector production are not available, but production is believed to be approximately 
30,000 metric tons per year. 

*Reported figure. 

“Approximately 70% of gross production is salable product. 

*Copper mines produce a copper concentrate (of about 22% Cu) and a cupreous pyrite concentrate (of about 0.7% Cu). Copper is not recovered from 
the cupreous pyrite concentrate. 

°Data includes estimated content of Turkish copper refinery tankhouse slimes. Prior to 2001, all gold production was the byproduct of base-metals 
refining. 

"Does not include manganiferous iron ore from the Deveci Mine, production of which amounts to several hundred thousand tons per year and has 
a manganese content of 3% to 5%. 

‘Includes estimated content of base-metals-refinery tankhouse slimes. 

*Data are lime produced for steel production and do not include the widespread artisanal production of lime for whitewash and sanitation purposes. 
Diesel fuel (gasoil) and special heating oil. 

Includes refinery fuel and losses. 
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THE MINERAL INDUSTRY OF THE 
UNITED ARAB EMIRATES 
By Philip M. Mobbs 


In 2003, the diversified economy of the United Arab 
Emirates! (UAE) was built on a foundation of oil and natural 
gas production and international and regional trade. The UAE 
had an estimated gross domestic product (GDP) based on 
purchasing power parity of $81.7 billion? and a GDP per capita 
based on purchasing power parity of $20,216 (International 
Monetary Fund, 2004§°). The production of crude oil and 
natural gas accounted for 22.6% of the GDP in 2003, which was 
up from 21.2% in 2002. The contribution of the manufacturing 
sector (primarily liquefied natural gas and refined petroleum 
products) increased slightly to about 16% of the GDP, and that 
of the quarrying sector, to about 0.3% of the GDP. According 
to the Central Bank of the United Arab Emirates (2004, p. 14-22), 
the total population was more than 4.4 million in 2003; of the 
country’s 2.2 million labor force, about 297,834 worked in the 
manufacturing sector; 28,073, in the crude oil and natural gas 
sector; and 4,838, in quarrying. 


Trade 


The value of crude oil exports from the UAE was estimated 
to be $22.1 billion in 2003, which was up from $17 billion in 
2002. About 98% of these exports went to countries in Asia and 
the Pacific region. Much of the increase in the value of crude 
oil exports could be attributed to an increase in the average 
price received per barrel of crude, which was $28.1 per barrel in 
2003 compared with $24.7 per barrel in 2002. In 2003, natural 
gas exports were valued at $3.9 billion, and refined petroleum 
products exports, at $3.5 billion. Total exports and re-exports 
were valued at $65.8 billion, which were up significantly from 
$49.6 billion in 2002. Crude oil exports accounted for 33.6% of 
the value of total exports and re-exports in 2003 compared with 
34.2% in 2002. Of this total, re-exports accounted for 33.9% 
compared with 29.4% in 2002 (the UAE was a significant 
transshipment point for the region); natural gas exports, 5.9% 
compared with 6.8% in 2002; and refined petroleum products 
exports, about 5.4% compared with 6.7% in 2002. Dubai, which 
was a major regional trading center for gold, imported about 
373.8 metric tons (t) of gold and exported 121.7 t in 2003 (Central 
Bank of the United Arab Emirates, 2004, p. 34-36; Dubai Metals 
& Commodities Centre, 2004§; Ministry of Economy and 
Planning, 2004$§). 


'Comprises the following Emirates: Abu Dhabi, Ajman, Dubai, Fujairah, Ras 
Al-Khaimah, Sharjah, and Umm al-Qaywayn. 

*Where necessary, values have been converted from United Arab Emirate 
Dirham (AED) to U.S. dollars (US$) at the rate of AED3.67=US$1.00. 

References that include a section mark (§) are found in the Internet 
References Cited section. 
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Commodity Review 


Abu Dhabi accounted for about 90% of the country’s 
hydrocarbons production. Dubai was the second leading oil- 
producing Emirate, but its production has been in decline for 
a number of years, as has oil production in Ras Al-Khaimah. 
Sharjah produced primarily condensate and natural gas. Other 
minerals and mineral commodities produced in the UAE 
included aluminum and steel manufactured in Dubai; ammonia 
manufactured in Abu Dhabi; cement manufactured in Abu 
Dhabi, Ajman, Dubai, Fujairah, Ras Al-Khaimah, and Sharjah; 
chromite mined 1n Fujairah; and stone quarried in Ras Al- 
Khaimah. Also, ceramic tiles, glass, and gypsum were produced 
in various Emirates. All mineral resources were controlled 
by the individual Emirates and administered by the Federal 
Government. 

In 2003, the expansion of the country’s aluminum production 
capacity and demand for copper continued. A new potline for 
Dubai Aluminium Co. Ltd., which would raise the facility’s 
capacity to about 710,000 metric tons per year (t/yr), was 
underway. Dubai Cable Co. Ltd. was building a new cable plant 
at Mussafah, Abu Dhabi, that would consume about 25,000 t/yr 
of copper. Other projects that were expected to increase 
mineral commodity consumption in the UAE included Altajir 
Glass Factory’s expansion of its production capacity to about 
2.2 million glass bottles per day from 1.5 million and Dubai 
Investment Co.’s float glass factory, which was at the feasibility- 
study stage (Metal Bulletin, 2003b; Middle East North Africa 
Financial Network, Inc., 2003b§, c§). 


Metals 


Steel.—AI-Ghaith Holdings initiated plans to build a 
500,000-t/yr MIDREX direct-reduction iron plant and a 300,000- 
t/yr minimill with a 40-metric-ton-capacity electric arc furnace in 
Abu Dhabi. The $140 million facility, which would be known 
as the Hamil Steel mill, would process imported ore and was 
expected to be operational in 2006 (Metal Bulletin, 2003a). 


Mineral Fuels 


Natural Gas.—Abu Dhabi National Oil Co. proposed adding 
a 34,000-cubic-meter-per-day gas plant at the onshore Bab Field 
in the Habshan area. The project, which was designated the 
Onshore Gas Development Phase III (OGD-3), was expected to 
be operational in 2006. The proposed Asab Gas Development 
project Phase II (Asab-2) would add 21.3-million-cubic-feet- 
per-day-capacity gas treatment and 4,500-metric-ton-per- 
day-capacity natural gas liquids plants at Asab. Asab-2 was 
scheduled to be completed in 2007. To accommodate the 
expected increased natural gas and water production associated 
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with the Bu Hasa oilfield expansion, Abu Dhabi Co. for Onshore 
Oil Operations (ADCO) awarded a contract for new processing 
facilities that were designed to re-inject 7 million cubic meters 
per day of natural gas and 120,000 barrels per day (bbl/d) of 
water. In 2003, Dolphin Energy Ltd. signed additional long- 
term agreements to supply natural gas to local utility companies. 
The Abu Dhabi National Oil Co. for Distribution proposed 
to connect an additional 120,000 industrial and residential 
customers to its network by building a new natural gas 
distribution system (Middle East Economic Digest, 2003, 2004; 
Oil & Gas Journal, 2003; Middle East North Africa Financial 
Network, Inc., 2003a§; Oil and Gas Investor.com, 20048). 
Petroleum.—Abu Dhabi Oil Refining Co. awarded a contract 
to design a new petroleum export facility at Ruwais. ADCO 
awarded contracts to increase the production capacity at the Bab 
Field to 350,000 bbi/d from 250,000 bbi/d and to proceed with 
the Northeast Bab Project (the Al-Dabbiya, the Rumaitha, and 
the Shanayel Fields), which would increase production capacity 
to 110,000 bbl/d from 10,000 bbl/d (AME Info FZ LLC, 20038; 
Reuters, 2003$§). 
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TABLE 1 
THE UNITED ARAB EMIRATES: PRODUCTION OF MINERAL COMMODITIES! 


(Metric tons unless otherwise specified) 


Commodity” 1999 2000 2001 2002° 2003° 
Aluminum, primary 440,000 470,000 500,000 536,000 560,000 
Cement, hydraulic® 7,069,000 2 6,100,000 6,100,000 6,500,000 6,600,000 
Chromium, gross weight 60,000 30,000 10,000 10,000 10,000 
Gas, natural:° 
Gross million cubic meters 50,200 ° 52,000 54,000 55,000 60,000 
Dry do. 38,500 39,800 41,300 42,000 45,000 
Gypsum‘ 90,000 90,000 90,000 90,000 100,000 
Lime” 50,000 50,000 50,000 50,000 50,000 
Natural gas plant liquids‘ thousand 42-gallon barrels 80,000 80,000 80,000 80,000 80,000 
Nitrogen: 
N content of ammonia 380,200 348,400 357,900 364,000 421,000 
N content of urea 271,500 243,400 250,000 ° 260,000 400,000 
Petroleum:* 
Crude thousand 42-gallon barrels 756,000 815,000 790,000 750,000 920,000 
Refinery products:* 
Gasoline do. 12,800 10,800 ‘ 11,000 * 11,400 * 11,000 
Kerosene do. 21,000 30,900 ' 30,000 * 39,000 ' 40,000 
Distillate fuels do. 24,400 29,100 ' 30,000 ' 34,900 * 33,800 
Residual fuels do. 12,300 13,400 ° 12,000 ' 11,300 ' 7,800 
Other do. 10,700 30,800 ' 30,000 ' 58,300 ' 38,400 
Total do. 81,200 115,000 ‘ 113,000 * 155,000 ' 131,000 
Steel® 70,000 70,000 70,000 70,000 50,000 
Sulfur, byproduct of petroleum refining and natural 
gas processing 1,089,000 1,122,000 1,490,000 * 1,900,000 1,900,000 


“Estimated; estimated data are rounded to no more than three significant digits and may not add to totals shown. ‘Revised. 
'Table includes data available through July 2004. 


"In addition to the commodities listed, crude industrial minerals, such as common clays, diabase, gravel, limestone, marble, sand, and shale, presumably are 
produced, but output is not reported, and information is inadequate to make estimates of output. 


*Reported figure. 
‘Daily production data converted assuming a 365-day operating year and rounded. 
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THE MINERAL INDUSTRY OF YEMEN 
By Philip M. Mobbs 


The Republic of Yemen’s economy was dominated by the 
production of crude oil. The nation also produced cement, 
gypsum, marble, natural gas, refined petroleum products, salt, 
sand and gravel, and dimension stone. In 2003, the gross 
domestic product (GDP) at constant prices was estimated to 
have increased by between 3.2% and 4.2% compared with a 
3.9% increase in 2002 despite the war in Iraq and the lingering 
costs of the 2002 attack on the French crude oil supertanker 
Limburg. In 2003, the GDP based on purchasing power parity 
was estimated to be $16.5 billion.'! Per capita GDP based 
on purchasing power parity was estimated to be about $690, 
which ranked the country 173d of the 178 countries for which 
the International Monetary Fund (2004§) maintained per 
capita GDP data. The mining sector, which included oil and 
gas production, accounted for more than 15% of the GDP; 
construction, more than 2%; and oil refining, about 0.3% 
(Central Bank of Yemen, 2004, p. 6). 


Government Policies and Programs 


In 2003, the Ministry of Tourism and Environment was 
restructured, and the Ministry of Water and Environment was 
formed. The Authority for Environmental Protection continued 
to address mineral sector environmental issues under the 
Environmental Protection Law of 1995. 

Income from the production and sale of domestic and 
exported crude oil and natural gas accounted for 71.9% of 
total Government revenue in 2003 compared with 68.9% in 
2002. The Government sought to diversify the nation’s crude- 
oil-based economy in part by promoting increased natural gas 
production and use and by encouraging increased foreign and 
local investment in the development of the building materials 
and mineral ores extraction sectors (Central Bank of Yemen, 
2004, p. 8-9, 16). 


Trade 


Yemen was not a member of the Organization of the 
Petroleum Exporting Countries (OPEC) and was, therefore, 
not subject to OPEC’s production quotas. In 2003, crude oil 
exports (about $3.5 billion) accounted for about 87.9% of total 
exports, which were valued at more than $3.9 billion. In 2002, 
crude oil exports were valued at $3.1 billion. The nearly 10% 
increase in the value of crude oil exports was attributed to 
the increase in international oil prices. Leading importers of 
Yemeni goods were China (31.1% of total exports), Thailand 
(23.5%), India (10%), the Republic of Korea (5.3%), and the 


'Where necessary, values have been converted from Yemeni Rials (YR) to 
U.S. dollars (US$) at the average rate of YR175=US$1.00. 

*References that include a section mark (§) are found in the Internet 
References Cited section. 
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United Arab Emirates (UAE) (4.5%). Total imports into Yemen 
were about $3.6 billion (Central Bank of Yemen, 2004, p. 46, 47, 
84). Leading exporters to Yemen were the UAE (14.1% of total 
imports), Saudi Arabia (11.1%), Kuwait (7.9%), the United States 
(6.3%), and India (5.5%) (Central Bank of Yemen, 2004, p. 37, 
46-47). 


Commodity Review 


Metals 


Copper and Nickel.—Cantex Mine Development Corp. 
continued exploration on its Al Masna’a cobalt-copper-nickel- 
platinum project. The exploration license was extended to 
August 6, 2005. 

Zinc.—ZincOx Resources plc of the United Kingdom 
continued its evaluation of the Al-Jabail zinc deposit. ZincOx 
initiated a feasibility study of a proposed open pit mine that 
was designed to produce 800,000 metric tons per year (t/yr) of 
ore. The study was expected to be completed in 2005 (ZincOx 
Resources plc, 2004, p. 4). 


Industrial Minerals 


State-owned Yemen Corp. for Cement Industry and 
Marketing operated plants that were located at Amran and Bajil 
and near Tiaz. In 2003, Ishikawajima-Harima Heavy Industries 
Co. Ltd. started work to expand the production capacity of the 
Amran cement plant to 1.2 million metric tons per year (Mt/ 
yr). The conversion of the Bajil plant to dry process from 
wet and the expansion of its production capacity to 800,000 
t/yr and the expansion of the Al-Barah plant near Taiz to 
750,000 t/yr were under consideration. The Hayel Saeed 
Anam Group continued its evaluation of the construction of 
a 500,000-t/yr-capacity cement plant at Batees, and Arab- 
Yemeni Cement Co. proposed building a 1-Mt/yr-capacity 
cement plant at Al Mukalla (Yemen Corp. for Cement 
Industry and Marketing, 2003, p. 12-19; Jurong Engineering 
Ltd., 2004; Middle East Economic Digest, 2004a, b). 


Mineral Fuels 


Crude oil production was from seven blocks. Companies that 
operated the oilfields for their partners included DNO ASA on 
block 32; Dove Energy Ltd. of the United Kingdom on block 
53; Jannah Hunt and Yemen Hunt (both subsidiaries of Hunt 
Oil Co. of the United States) on blocks 5 and 18, respectively; 
Nexen Inc. of Canada on block 14; Total S.A. of France on 
block 10; and state-owned Yemen Investment Co. for Oil and 
Minerals on block 4. 

The Government had awarded exploration contracts on 
an additional 24 blocks. In 2003, 115 development and 
exploration oil wells were drilled compared with 124 in 2002; 
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140 wells were proposed for drilling in 2004 (Ministry of 
Oil and Minerals, 2003, p. 12-17; U.S. Energy Information 
Administration, 2004§). 
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Major Source of Information 


Ministry of Oil and Minerals 
P.O. Box 81 
Alzubaeri Street 
Sana’a, Yemen 
Telephone: +(967) 1-202-309 
Fax: +(967) 1-202-314 


TABLE 1 
YEMEN: PRODUCTION OF MINERAL COMMODITIES’ 


(Thousand metric tons unless otherwise specified) 


Commodity’ 1999 2000 2001 2002 2003° 
Cement metric tons 1,453,787 1,406,000 ' 1,493,000 ' 1,561,000 ' 1,541,000 
Gypsum do. 40,000 ' 42,000 ' 44,000 ' 41,000 ' 42,000 
Marble thousand square meters 88 99 ' 101 '' 99 ' 100 
Natural gas:° 
Gross® million cubic meters 16,000 18,000 18,000 29,991 "4 30,000 
Flared and used do. 800 900 900 956 4 1,000 
Liquids thousand 42-gallon barrels 2,200 2,400 2,400 2,400 2,400 
Petroleum: 
Crude do. 149,000 167,000 165,000 159,924 ' 157,000 
Refinery products: 
Liquefied petroleum gas do. 440 670 910 1,100 1,100 
Gasoline do. 8,460 ' 7,740 ' 8,540 ' 8,640 ' 8,810 
Kerosene do. 3,230 ' 3,150 * 3,630 ' 3,450 * 3,510 
Distillate fuel oil do. 9,680 * 10,000 ‘ 12,500 ' 13,800 ' 14,100 
Residual fuel oil do. 8,920 ° 4,920 ° 9,320 ' 6,770 ' 6,910 
Other® do. 290 ' 315" 420 ' 420° 430 
Total do. 31,000 * 26,800 * 35,300 ' 34,200 * 34,900 
Salt metric tons 149,000 95,000 ‘ 95,000 ' 125,000 ' 116,000 
Sand and gravel 801 607 607 612 624 
Stone, quarried 2,476 * 2,480 ' 2,486 ‘ 2,288 * 2,333 


“Estimated; estimated data are rounded to no more than three significant digits; may not add to totals shown. PPreliminary. ‘Revised. 


'Table includes data available through October 22, 2004. 


"In addition, feldspar and glass sand may have been produced, but available information is inadequate to make estimates of output level. 


Most natural gas that was produced was stripped of hydrocarbon liquids and reinjected. 


‘Reported figure. 


48.2 
ISBN 0-16-075417-8 


U.S. GEOLOGICAL SURVEY MINERALS YEARBOOK—2003 


pigieediey Google 


CATALOGEL 


NM 


9"780160°754173 


{|| 


